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Abstract
This document presents an examination of ten alternate system designs

in which redundancy is employed to achieve various values of system
mean-time-between-failure (MTBF). In serial system designs where line
-replaceable-units (LRU’s} posse2ss exponentially distributed times to
failure, life-cycle logistics cost is inversely proportiocnal to system
MTBF. In this analysis, this phenomena was found to be contradicted.
Life—cyc]e‘1ogistics cost is directly proportional to system MTBF, in

the presents of LRU redundancy and no preventive or scheduled maintenance,.
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CHAPTER 1

ATRODUCTION

On July 14, 1987, the Reliability, Availability & Maintainability
Division of the US Army Materiel Systems Rnalysis Activity provided a
Briefing Chart Report [No. BR-R-61], see the attached bibliography,
which addressed reliability versus cost. Within this report, the
M&S Airborne TOW System was analyzed. To summarize the report s £inding:s
for this cystem, which 1s composed <t eight seriall, connected line
-replaceable-units (LRU’s}, the li1fe-cucle logistics cost was found to
be inversely proportional to sys.em mean-time-between-failure (MTEF).

Simply stated, the system’s life-¢ycle 10gistics cost rise in direct

proportion to increases in the LRU failure rates, This finding can be

generalized to all systems composed of n serially connected LRU =, as ‘'ong

as each LRU’s time-to~failure is exponentially distributed. A pictorial

representation of this generalization is found 'n Figure 1.
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Figure 1 - General Relationship Between Li1fe-Cycle Logistics Cost
and System MTBF for Serially Connected LRU s




The purpose of this presentation is to expand the scope of the
findings stated in the report referenced above. Specifically, this dis~-
cussion deals with a sysiem composed of n serially connected LRU config-
urations rather than n serially connected LRU’s, The assumption is made,
herein, that the LRU’s possess exponentially distributed times~to-failure,
but the LRU configurations do not possess exponentially distributed times
-to-failure. Appendix 1 provides iliustrations of the sixty LRU config-
urations that a system design can take possess. To illustrate the fact
that the LRU’s can possess exponentially distributed times-to~-failure
and that the configuration does not, consider the case illustrated in
Figure 2. The configuration is composed of two different LRU’3z, either

of the LRU’s can perform the configuration’s function. Neither LRU is to

LRU A

One of Two Required
Active Redundancy

LRU B

Figure 2 - Simplest LRU Active Redundant Case

be replaced prior to the failure of both. If LRU A’s failure rate is equal
to A and LRU B’s failure rate is equal to B, then the reliability of the
configuration can be shown to be equal to

-URAt -UBt -UCA+BOt
RC(t) = ¢ + e - e €11

where U is the utilization fraction of the configuration. Sin:ce the
reliability is the complement of the cumulative probability of failure,
the density function for time-to-failure can be shown to be

-UAt -UBt =UCA+BO
fCvd> = UC Re + Be -(RA+Ble ), {21

which is clearly not a simple exponential relationship. If it were an



exponential Jdist~ibution, the failure rate would be constant. The failure
rate of the configuration can be found by dividing equation 2 by equation
1. The resulting ratio is not constant, in fact it is an increasing
function as time increases. Therefore, the time-to-failure of the config-
uration is absolutely not exponentially distributed.

The illustration discussed above is subject to the constraint that no
corrective maintenance is performed on the LRU’s until the configuration
fails. This. constaint is currently imposed on the application of any of
the sixty configurations shown in Appendix 1 and is an underlying assumpt-
ion carried forward thoughout this report. Efforts are currently under
way to evaluate the effect of periodic, scheduled maintenance on the con-
figurations’ performance and logistics parameters. Reporting on the effect
will be the subject of a subsequent report.

This report presents a discussion of the relationship betueen life
cycle logistics costs and system MTBF subject to the introduction of
non-maintained LRU redundancy at the configuration level. The discussion
will be limited to a single, hypothetical system whose functions can be
effectively performed by any of ten alternate designs. The only difference
between the designs is the amount and degree of redundancy contained in
the designs. This discussion is stratified into specific sections design-
ated by chapter. Chapter 2 provides a presentation of the alternate
designs, a discussion of the models to be employed, and an enumeration of
data required for the analysis. Briefly stated, the Logistics Rnalysis
Model, LOGAM, was used to predict life-cycle logistics cost and a newly
developed model; entitled System, Configuration, Replaceable RAssembly
Prediction and Integration for Reliability Of New Systems [SCRAPIRONS];

was used to predict system MTBF. Chapter 3 contains a summary of the



results obtained in this exercise along with a comparison of the derived .

MTBF versus life-cycle logistics cost relationship with that form shown
in Figure 1. Chapter 4 addresses the conclusions, inferences and extens-
ions derived from this analysis application. The attached appendices

contain supporting data and information pertinent to the analysis.



CHAPTER 2

THE PROBLEM DEFINITION

I. General

To preclude discussion and/or debate pertaining to the freasibility
or appropriateness of the methodology employed to increase redundancy
within configurations, a decision wés made to begin with a design contain-
ing a relatively high degree of redundancy. Subsequent designs were then
generated by simply reducing the level of redundancy in selected configur-
ations by eliminating identified LRU’s., Rccomplishment of each function
was retained by satisfying the minimum requirements specified for each
configuration as stated in the labeling of Design Configuration #1, see
Figure 3. The function associated with each configuration was given a
generic name and was assumed to be mission essential. The loss of any
function congtitutes system failure. The ten designs are specified below
along with the input data associated with each design. It should be
pointed out that the LRU failure rates are constant between designs, and
only the density of LRU application varies. Each design configuration is
composed of a discrete number of LRU applications. Summarized in Table 1
is an exhaustive listing of the types of LRU’s of which each design is
composed. It will be noted that except for Besign Configuration #1, not
all types of LRU’s are present in every design. Once an LRU application
was dropped, it was not replaced in subsequent designs. In fact, the
intent of the LRU dropping scenario was to reduce the system’s MTBF.
The column headers contained in Table 1 are self explanatory, hence a
detailed enumeration of Table 1/s data content will not be given here.
Instead attention will be focused on additional LRU data which remained

constant for all ten design configurations. Namely, the LRU common data



inputted to LOGAM to predict life-cycle logistics cost. Each LRU type

present in a particular design is required to have three-hundred tuwenty

-eight data elements supplied in a file referred to as NAMELIS3T. Appendi x

2 contains a NAMELIST form which defines these data elements, identifiez

which are LRU unique and which are LRU common, and provides the values

used in this analysis. The ten design configurations follow.
Table 1 - LRU/Module Data Constant Across Al11 Designs

Average|Average |Average |Number LRU LRU LRU
LRU |[Module Module Module of Shipping|Shipping Unit
Type|Cost in|Shipping|{Shipping|Modules|/Storage|sStorage Cost

Dollars|sStorage{sStorage|Per LRU| Volume Weight Dollars

Yolume Weight {Cu.Ft.>| {1bs.?}
{Cu.Ft.}| (1bs.}
LRUa| 1008.00 .100 1.200 16 2.200 208.9080 24906.909
LRUb 50.00 . 508 . 600 36 20,000 25.000 19008.806
LRUc 75.00 . 080 . 808 24 2.000 31.080 1868.649
LRUd 25.00 .020 . 300 48 1.508 18.000 750.00
LRUe 60.00 . 068 . 6008 32 2.8080 24.000 1560.09
LRUf Se.09 . 850 .509 30 1.758 20.000 1280.00
LRUg 80.08 . 080 . 750 21 11.758 18.0809 1960.40
LRUN 20.00 .0820 . 250 49 1.200 15.800 S66.v0
LRUi 60.00 . 868 . 508 26 1.8080 1S5.0800 1508.60
LRUj 22.080 . 822 . 2060 60 1.5080 20.000 558.00
LRUk 78.00 .878 . 8008 34 5.108 32.509 1968, 0806
LRU1 19.08 .8108 . 100 87 2.109 8.7088 259.00
LRUm 50.08 . 050 . 5686 37 3.440 25.008 1259.00
LRUN 49.00 .010 . 400 45 1.260 25.000 1198.089
LRUo 80.00 . 888 1.008 19 2.309 28.0080 20008.049
LRUp 38.08 . 838 . 258 S8 2.880 15.008 756.00
LRUgq 50.00 .850 .500 31 1.629 26.9008 1275.080
LRUr 48,00 . 040 . 508 39 1.858@ 29.989 11690.060
LRUs 16.00 .016 . 208 77 2.600 21.008 4008.04
LRUt 12.008 .012 .108 100 2.400 22.00680 306.006
LRUu 22.080 . 022 . 2008 82 2.600 48.000 588. 00
LRUv 35.00 .0835 . 508 21 1.000 16.000 9608.00
LRUw| 1089.00@ .110 1.000 208 4.100 52,0800 1500.00
LRUx| 110,09 . 100 1.008 18 2.200 25.000 1999.09
LRUy| 22S.09 1.005 3.008 40 95.0086| 150.909 2958.08
LRUZ 10.080 .1008 . 508 45 €.008 36.008 5009.08
I1. Design Configuration #1 Specification

Figure 3 provides a reliability block diagram of the first system

design. Basically, the system is to perform thirteen functions. Function #1

is required continuously, hence its utilization fraction is one-hundred

percent. The ten LRU’s shown are considered to be actively redundant,
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Figure 3 - Design Configuration #1‘s Reliability Block Diagram
hence there is no consideration for switching or re-initialization. The
remaining twelve functions are labeled and are similarly defined.
Functions #8, #12, and #13 require further clarification, houwsver,

These three configurations are referred to as stand-by redundant configur-




ations. The stand-by LRU’s pnssess an operate failure rate and a stand-by
failure rate. While in the stand-by mode(i.e., not performing the function
but capable of doing s0), the LRU’s failure rate is equal to the stand-by
value which is usually numerically less than the operate failure rate.

When the primary LRU fails, the stand-by LRU assumes full operation if

it has not failed in the stand-by mode. Upon assuming the operate mode,

the stand-by LRU’s failure rate takes on its operate value. Perfect switch-
ing is assumed. Table 2 contains the reliability and maintainability input
data associated with the configurations comprising this design.

Table 2 - Design Configuration #1’s Reliability & Maintainability Data

Relradiltty UR Operate|Stand~by|Average
Configuratton s a LRy Failure{Fatlure [Tise~To
1.0, Configuration’s ¢ t{Composition Rate Rate Resoves
$1d., ldent1ficarion 1 12 Per Per Replace
Design| Fore Mane o (LRU Mamel [Millton|Mitiion In
Nusber | Nuasber (%) Hours Hours Minutes
1 S3{Function 1 100
LRUa 237 [ (1]
LRUD 1?72 ® [ ]
LRUe 213 s "%
LRUd 179 ° 28
LRUe 230 ] .9
LRUS 212 [ $3
LRUg 219 ] .1
LRUR 203 [ ] 63
LRUt 219 [ ] 63
LRUY 221 ] 11
2 4€|Funcrion 2 ”*
LRU) 199 [ 6!
LRUK 193 [ ] 3
LRUY 188 ] €3
LRUs 202 [ ] 33
LRURN 188 [ S2
LRUo 193 [ ] (13
LRUp . 17e [} s
LRuq 210 [ ) 39
LRUr 206 ) n
3 40|Function 3 k4 ]
LRUs 182 ] 9
LRUL 1938 [} 33
LRUu 188 [ ?3
LRUV 203 [ ] s
LRV 168 ] 3
LRUx 204 [ ] 44
LRUy 186 [ as
LRUz 194 [ [ L]
< 3%|Funcrion 4 €9
LPUa 201 [ 39
LRGa 190 [ ] L X4
LRUa 202 | ] 3e
L{RUa 189 ° 61
LRUa 194 [ ] 71
LPUa 188 [} se
LRta 180 ] 33




Table 2 - Design Configuration #1‘s Reliability & Maintainability Data
Continued

Reliabr iy U R Operate |Stand-by|[Average
Configuration s a LRY Faiture|Failure |Time=-To
1.0, Configuration’s e t|Composition Rate Rate Resove/s
$id. Identtification [} 10 Per Per Replace
Design| Fors Naae o[LRU Namel) [Million|Milliton In
Nuabder |Nuaber (2] Hours Hours Minutes
s 26|Funcrion S -1
LRUD 174 [ ] 84
LRUD 204 [ €3
LRUb 213 [} 78
LRUC 182 [ 33
LRUc 186 [ 2
LRUc 198 [ ] €8
[ 10|Function € 49
LRUe 105 [] 43
LRUS 203 [ 61
LRUS 209 [ ] 9
LRUg 239 [ [ -]
LRUN 208 [ ] 62
? 23i{Functrion ? 9
LRUP 183 [ 72
LRUy 189 L] (1}
LRUa 191 1 Ss
LRUn 228 ] 8e
LRUN 210 e S1
] 14]|Funcrion & 8?
LRUa { }} 21 61
LRUa 198 ® 64
9 13{Function 9 3¢
LRUg 197 [ ] 40
LRUL 195 [ ] es
LRUK 1?71 ] L1}
1e 8{Function 18 2
LRUx 223 ] | ]
LRUw 203 [ ] 33
LRUy 204 [} 41
LRUZ 196 [ 39
13 24|Function 11 62
LRUY 200 [ ] $3
LRUa 213 [ e?
LRUw 3 3 [ (1]
LRUT 203 [} 33
LRue 201 [} 82
LRUr 80 [ ] St
12 19{Funcrion 12 "
LRUL 178 - 20 47
LRUL 178 20 4
v LRUL 178 [ ] 47
13 18{Function 13 73
LRUj 188 25 69
LRUy 188 [ ] 11
LRUS 103 [ ] [}

The data content of Table 2 requires a detailed description. The
column with the header entitled Design Number is simply a counter of the
number of configurations present in the design being analyzed. The second

column, entitled Std. Form Number, cross references the configuration to



the appropriate standard form showun in RAppendix 1. The Configuration’s
Identification Name column is simply an identifier while the Use Rat{o
column contains the utilization fraction, stated in percent form, of the
configuration. The last four columns of Table 2 are devoted to the data
associated with the ;RU’s comprising the configurations. It will be noted
that a configuration can be composed of different LRU’s and that in the
case of multiple applications of the same LRU within a configuration the
failure rates and times-to-removes/replace do not necessarily have to be
equal. They can be equal but are not constrained to be equal. The remain-
ing column headers of Table 2 are self explanatory. Table 2 i3 an optional

output of the reliability model referred to as SCRRAPIRONS.

IIl. Design Configuration #2 Specification

Figure 4 provides a reliability block diagram for Design Configurat-
ion #2. This design was derived from the first one by three steps. First,
two LRU’s, LRUb and LRUe, were removed from Function #1, thereby reducing
the level of redundancy from two of ten to two of eight. Secondly, the
three LRUb’s in Function #5 were removed which lowered the function’s
redundancy to one of three. The final modification was to remove LRUe from
Function #6. The result of this removal reduced the redundancy level to
two of four. Table 3 provides the LRU make-up for Design Configuration
#2. The aforementioned reductions’ net effect will be to reduce the pro-
bability of system survival for any specified time period and the system
mathematical mean-time-betuween-failure in a logistics environment that
specifies no corrective action prior to loss of function(i.e., system

failure),

IV. Design Confiquration #3 Specification

Design Configuration #3 wasz derived by three more function modifi-

cations. The first modification was to remove LRUy from Function #2,

10
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Figure 4 - Design Configuration #2°s Reliability Block Diagram

reducing the redundancy level further to four of seven. Secondly,

LRUy and one of the LRUn’s uwere removed from Function #7’s Configuration.

This later removal redudancy requirement of eithe2r LRUr and

results in a

LRUa or LRUn. The last modification to Design Configuration #2 was to

11



Table 3 - Design Configuration #2‘s Reliability & Maintainability
Data

Retlrabr vy (VAL Userate bt ana-by[Average
Configuration [} LRy Farlure|fertivre |Tine-To
1.0, Configuration’s ¢ V|Conpostiteon Rate Rate Removes
Sva. fdentificarion ' 10 Per Per Replace
Destgn| Fore Nase o|CLRY Mame] [Rillion|Nititon in
Hyaber |Nuaber €X) Mours Hours Ninutes
1 I |[Functrion 100
LRUs 217 [ €0
LRUC 213 ® L]
LRug 179 [ J 20
LRUSF 212 [ $3
LRUg 218 [ ] el
LRUN 203 [ ] (4]
LRUy 210 [ ] €3
LRUy a1 L] [{]
H 46 |Functron 2 ”
(8 {1}] 199 [ ] 61
LRUK 193 [ ] 93
8 {)) 193 [ ] €3
LRUs 202 [ s
LRYn 108 [ S2
LRUo 193 [} [ {4
LRUp 176 [ ] 3
LRUQ 210 [ 3
LRUr 206 | ] 141
3 4@ |Function 3 7¢
LRUS 102 [} 91
LRUL 193 [ ] ss
LRUu 188 [] b4
LRUV 203 [ 38
LRUw 160 [ E k]
LRUX 204 [ 44
LRUy 186 [ ] 3s
LRUZ 194 [ ] [ 3]
4 IS |Funcrion 4 €
LRUa . 281 e 39
LRUa 198 ] 47
LRUa 202 [ ] 3¢
LRUa 189 [ ] (3}
LRUa 194 [ 14}
LRUa 188 [ ] Se
LRUa 108 [ 33
-] 3{Ffunctrion S S
: LRUC ’ 182 [ IS
LRUc 186 [ ] 2
LRUC 193 [ [{]
[ 4 €lFunctron € 49
LRUF 203 (] [ 3]
LRYS 209 [ ] 94
LRUg 239 [ ] [ 1]
LRUN 203 L] 62
? 29|Function ? 9
LRUr 183 [ ] 72
LRUy 189 [ [{]
LRUa 191 [ ss
LRUn 220 ] [ ]
LRUN 210 ] L3
s 14|Function @ »”?
LRUs 201 21 [ 1]
LRUa 198 [ ] [ {]

12



Table 3 - Design Configuration #2’s Reliability & Maintainability
Data (Continued)}

Relratriany, vh Operate[Stana-Ly[Aver age
Configuration [ I LRy Farlure(Farture |Time-To
L.P. Configuration’s e t[Compostition Rare Rate Remove -
[ITH Ident (1 Crication [} 1 Per Per Replace
Destgn| Fera Nane o{LLRU Mame) [NitlieniMillion In

IMusber [Nuaber (X} Mours Hours minutes

1 ] 13{Funcrion § Se
LRUg 197 ® 40
LRy 193 [ [ ]
LRUK 171 [ ] 43

10 ¢|Function 10 72
LRUx 223 0 s
LRUw 203 ] 33
LRUy 204 [ ] 43
LRuz 19¢ [ ] -3

11 24{Function 11 62
LRV 200 ] $3
LRUa 213 [ ] [ k4
LRUw 191 [ [$]
LRyl 203 [ ] 93
LRUe 201 [} 02
LRUr 100 [ ] S

12 19|Function 2 ” .

LRUL 17 20 4
LRUL 178 20 47
LRU 178 [ ] 4?7

13 18 {Function 13 3
LRU) 198 23 €9
LRU 198 [ St
LRU) 183 [ ']

remove LRUx and LRUy from Function #18. By so doing, Function #10 is
accomplished by the combination of two serially connected LRU’s. In order
to conform to the standard forms shown in Appendix 1, Function #1080 was
split into two subfuncticns, Function #108a and Function #10b. The result

of these three modifications is shown in Figure S and is reflected in the

data content of Table 4,

V. Design Configuration #4 Specification

To obtain Design Configuration #4, the redundancy of thr:e more con-
figurations was reduced. The least reliable LRUc was dropped from Function
#5, and the stand-by unit, LRUm, was dropped from Function #8. Finally,

a stand-by unit was dropped from Function #12. The results of these modi-
fications are reflected in the reliability block diagram, shoun in

Figure 6, and the associated data contained in Table S.

13



Table 4 - Design Configuration #3’s Reliability & Maintainabilty

Data
eliab ity U R T Tleerarve | Ftaro-ty [Averagry
Configuration s a LRy Fatlure|Fellure |Tiee-Teo
N Configuration’s ¢ v|[Composision Rate Rate femoves
[ ITH ldentificarion ] 19 Per Per Reploce
Design| Fore Mane ol LLRU Name) [Mitlton|Milifon in
Nusber |Nusber (x) Hours Hours Rinutes
H 30 |Function | X
LRUa 21? [ ] [}
WRUe 21 [ | L]
LRUd 179 [ ] 20
LRUS 212 [] 3
LRUG 219 . '
LRUN 203 ] €3
LRUY 210 ] €
LRYJ 221 4 [ {)
2 46{Function 2 9
LRUY 199 [ ] [ 1
LRUK 198 L] 1+
LRUT 103 L] [ ]
LRVUa 202 [} s
LRUN 188 [ ] s2
LRUo 193 [ (4
LRUp 170 [ ] IS
LRUq 219 [ 39
LRUr 286 e 1
3 34 [Function 3 e
LRUs 182 [ ] L 3]
LRUL 193 ] 1]
LRUu 108 L] s
LRUv 208 [ 38
LRUw 168 [ ] 33
LRUx 204 [ ] 4
LRUZ 194 ] [ ]
4 3S{Function 4 €9
LRua 201 [ ] 3
LRUa 198 [} 47
LRUa 202 [ ] 34
LRUa 109 ] [ 4]
LRUa 194 [ ] ?1
LRUa 108 [ ] Se
LRUa 180 ] < +-]
H I|Funcrion S s .
LRUc . 182 e 38
LRUc 10¢ [} 42
LRUc 198 [ ] (1]
[ 6|Funcrion € 49
LRUF 203 ] 6!
LRUF 209 L] L1
LRug 239 [ ] (3]
LRUN a28s [ ] 62
? 13|Function ? [ ]}
LRUP 103 ] 72
LRUNn 2190 [ S1
LRua 19¢ [ ] 3
] 14 |Function 6 ?
LRUs 281 21 61
LRUa 198 [ ] [L]
] 13|Punction 9 94
LRUK 171 e 43
LRUL 198 ] [
LRug 197 ® e

14



Table 4 - Design Configuration

Data (Continued)

#3’s Reliability

& Maintainabiley

Reliabi ity U R Operate|Stand-by|[Average
Configuration s o LRV faltlyre|[Fatlure [Time-To
L.D: Configurattion’s ¢ tjCompontiticn Rate Rate Resove -
[ ITH Identification [} 14 Per Per Repiace
Design| Fors Name o] {LRU Hame) [MidlioniMillion in
Nuaber | Huaber (X} Hours Hours Rinutes
10 1|Funcrton 10a 72
LRUw 203 [ ] L E)
11 1|Function 18b 72
LRUz 19¢ ] 39
12 2¢{Function 11 €2
LRUY 290 ] S3
LRUa 213 ] [ X4
LRUw 191 L] €3
LRUI 283 [ ] b-1-]
LRUe 201 L] [}
LRUr 169 [ S1
13 19|Function 12 99
LRUL 178 28 4?
LRUt 178 20 47
LRYL 178 [ 47
14 18}Function 13 4
LRUY 198 2% [3)
LRYj 188 (] S1
LRUj 183 [} 43
[Design Confiquraton #3 |
Function ¢]/|{Function #2|Function #3|Function #4|Function #5|Function #6
Uti1,.:108% [jUttl.1 98X til.1 78% til,t B9X% |Util.r 81X [Utit.s 42X
2ot ® 3 of 8 ot ? of ? 1 of 3 2 of 4
Reguired Required equired equired Required Required
Pctive Rctive ctive ctive Rctive Fctive
Redundancy {Redundancy edundancy edundancy |[Redundancy {Fedundancy

v v Vv v

1}RU3

LRy 1T

ﬂ}RU- r

1;901 r

(::)'1LRUC {

[LRU[J

[LRUt r

{LRua |

Hrud

ﬂjuur

1}RUU r

HLRUs [

Hirur H

~Rus H

1LRUVJ4

ﬂLRU:Ar

MLrug |

1LRUQJ‘

1LRUu r

1LRU1 r

Hurun M

ﬁ}RUa r

HLRUx [

1LPU\ r

MRy |

Murup

ﬂLRUz r

ﬁLRUaJ‘

Util,:

ILRU]I

unction

‘LRUS r

=

Util.y

tunction #39
S4%
1ve Redundancy

2%
2 Serfal LRU s

LRUK f{LRUg f

of O Leage

Function &1t
Ueilt,:
Rctive

Redundancy

62

Function 88
Utit.: B87%
Stand~By Redundancyi

Function &2

1 of 2 Legs Required

Util,: S1%
Active Redundancy

Function @12
Utid,:
| of 3 Required

Function #13
Utitl,: 75%

2 of 3 Required
Stand-By Redundancy

99

Stand-By Redundancy

Figure 3 - Design Configuration #3“s Reliability Block DNiagram
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Table 5 - Design Configuration #4°s Reliability & Maintainability

Data
Reliabi )ity u R Operote [Stang-by[Averagy
Configuratten [ Y Y LRy Fatlure|Fallure
: Configuration’s e (|Composittion Rare Rate
L IR feentification [ 1D Per Per
Design| Fore Hase o (LAY Mase) [Millienimititon
Nuaber {Nuaber (%) Hour Hoyrsg Rinytes
1 30 [Funcrion 1 100
LRUas as? [ ] (4 ]
LRUc 213 [ s
o LRud 179 L] | {]
LRUr 212 L] [ }]
LRUg 218 [ ey
LRUR 203 * [ 3]
LRUY 210 L] [ ¥
LRUY 221 0 (]
2 46|Function 2 ”
LRy 19 [] €
LRUK 193 ] 33
LrRUY 188 ] €3
LRUa 202 [ b -]
LRUN 189 e 82
LRUo 19 | [ 29
LRup 178 [ 3
LRUq 218 [ ] 2
LRUr 206 L] 71
3 J4iFunction I ke |
LRUs 102 [ 2]
LRUt 193 ] as
LRUu 186 | ] rs
LRUv 203 k]
LRUv 168 [ ] 3
LRUx 204 [ ] 44
LRUZ 194 [} [ 1]
4 33 |Funcrion 4 (3]
LRUa 291 e 3
LRUa 19e ] 47
LRUa 282 [} 3e
LRUa 199 [ ] [ 39
LRUa 194 ] 71
LRUa 188 [} sSe
LRUa 160 ® 33
S 2|Function S 31
LRUC 192 & 33
LRUc 106 [} €2
) 19 é|Function € 49
LRUS 283 [ ] 61
LRUF 299 [ ] %%
LRUg 239 | ] [ 3-]
LRUN 283 [ 62
? 13(Function ? 91
LRUr 183 ] 72
LRUN 210 [ ] S1
LRUa 191 ® 33
0 31 |Function 8 | 14
LRUa 198 | ] [1)
9 13|Function ¥ S4
LRUK 1?1 [ ] 43
LRUt 198 [] 83
LRUQ 197 ] 49
16 1{Function i0a ?2
LRUw 203 ] 33
1 1|Function 18D T2
LRUz 1% e s
12 24 |Function 11 €2
LRUY 4 1] e 33
LRUa 21 ] e?
LRUw 171 [ 31
LRUY a83 ] b1
LR\'e a0 [ 82
LRUr 10 ] L1
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Table S - Design Configuration #4’s Reljability & Maintainability
Data (Continued)

Relrabrinny ue Operate | frand Dy [Average
Cenfiguration s a LRY Fatlure|[Fariure |Tine-To
1,D. Configuration‘s ¢ t|Composttion Rave Rate Resove s
g, Tdent 1 ficatior [ 1D Per Por Replace
Sesign| Fore Hame o|tLRY Masal [Millten|MilTien In
Nyaber I Nyaber (% 1) Moury | Woyrp INinytes
13 t4|Funcrron 13 »”
LRu 17 20 'Y
LRyL 178 . PYs
ie 18|Funcrion 13 s
LRUY 108 3 €
LRy 180 [ L1
LRUY 183 . T

Desiqn Configuraton %4

Funetion 41|{Function #2|Function $#3|Function #M|Function #5{Function #6
Uti1,4188% (jUtil.: 98X til,t 78X tiver 68X tilar 312 ULt 49X
2 of @ dof ? of ? of 7 1 af 2 2 of 4
Roquired Required equired equired squired Required
Active RPctive fctive etive ctive Pcitve
Redundancy [{Redundasncy |Redundancy sdundanay edundancy sdundancy

v
LRUa LRU § LRUe

<:>4 LRuc | 1LRuk | LRUt [ {LRUA
Ryt B FuRue 1
Hiruv H
LRUn [T HL.RUU "'
Hrue H - Hwrus H
MRy H Ferue Lﬁzyzf

"LRUS l
Punction 43S

[—, Util,: S4x
Fonciion 10 Active Redundancy

Uttli,: 72x%

2 Serial
LRUK [LRUg F

LRU‘s
L’ﬂLRUuHLRUz
1 of 2 Legs
Function &11 Funct ion 88 l
Ueil,.: 82% Util,: 8?7%

Function &7
Sertal | of 2 Legs Required
Util,: 91X
Rctive Redundancy

b4 b 4

[ {LRU:
LRUe

g«i

T

b

AR
fg:]

o
%
s
_‘-J

d

Function @12 Function @13
Util,: 99% Utit,: 73%
1 of 2 Requirad 2 of 3 Required
Stand-By Redundancy| |Stand-By Redundancy

Figure 6 - Design Configuration #4’s Reliability Block Diagram
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V1. Design Configuraticon NS Specification

Figure T provides a schematic of the reliability block diagranm for

Design Configuration #5. This design was derived from the prewvious design

by the methodology described below. LRUG was dropped from Function #3, and

fDeS|qn Com{lqyratoﬁ gé'

Function ¢1|]Funcetion $#2|Function #){fFfunctinn #Functian Q;‘él'-u:v-;:r:—#ﬁ.
Ut 1,100 Jjueayb s 37 Hpatad o TN O ft Y L B30, fRar )L 0L (v ), 430,
¢ ot 7 3 of 9 4 of 7 S af 7 Seriatl c ot A
Feqquired Pequired Pequrred [Paquirrad e qui ed
Fcti.e Retive Rective Rctive fct e
Fedundancy [|Pedundancy ||Redurdan:zy |[Redunidiray e dundanc
T T | | T T

—_ rlu?U\}‘ l“iLRLD ]"‘ ﬁLRUs }' 'ILF'I_I;J!“ "'l[_l:'l_l.;

[ o | { 1 r

(:3){ LRUC | {fLrun | LRUY | {LRua M

o (T o B o (T B T R (T
MLRUS M HWwRun M MARuv M Hirua H
HLrunh 7 MLRun 1 Mrue ] Hirue H
Hweui B Hwrue H Hrux | Herua H
ey Hewe H o Hirur P Hiroe &

LRUr Function 43
Utsrt.; Sax

tunction #1 Sertal l
Util.: 72% *
2 Serial LRU’s )

Functiaon #11 Funct ion 88
Uearl,: 62% Uer1,: 87%
Active Serial Function &7
Redundancy 1 of 2 Leg: Pequired
I Util.: 91%
v Rctive Redundancy N
LRUt R L
‘ [ E }

LRU 4——] ———{EU,L

<—I_T

Function #12 Function ;3
Util.: 99 Utivi,: 7%
I of 2 Required 2 of 3} Feautraedy
Stand-By Redundancy Stand-By Fadundancy

Figure 7 - Design Configuration #5’s Reliability Black Diagram

LRUG waz dropped ¥rom Function #6. Additionally, LRUk zand LRUQ weres dropped
from Function #3, Table € contains the data associated with this Jdezign

configuration.



Table 6 - Design Configuration #5’s Reliability & Maintainability Data

T Eeirabi e YA} Oper 31 4 [ ST and=by [Aer age
LOnf Igur at 1on ™ a LRy FarlavefFarlure [Time-To
1.0, LNV Igur sV 1on 8 4t Compoitrion Fate Rare Femorew
$va, 1dentrfrcation ' 1 Fes Per Peplace
lesrguf Fora Hamg SJILFU Hama) [Hidllven|MitTaon In
Humber jHuadar 1%, 4 Hever 4 Hour § Hinurtes
1 JJ[Funcrion 1 ton
LfUa alv 0 (13
LRU¢ 213 0 k1]
LRUJ -] o 20
LRUF 212 0 33]
LRUN A ] 55,
LRUI 210 (3 53],
LRU) <2 e L1 f
i
< 4% |Function ¢ a8
LRU}) 199 [*] 61
LRUK 19% e St
LRYI 189 ] €3] '
LRUM <02 ") 33
LRUN 138 [} S2
LRUo 193 -] (-1
LRUp 1’8 ] 33
LRUq i18 Q9 39
LRUr 208 e 71
3 24 |Function 3 ?8
LRUs 182 [} 91
LRUL 198 ] k1]
LRUu 188 -] ?s
LRUv 20S ] 38
LRUw 168 -] 33
LRUx 204 -] 44
LRUZ 194 -] 89
4 '35 |Funcrion 4 69
LRUa 201 -] 39
LRUa 198 ] 4?
LRUa 202 ] 34
LRUa 189 [} 61
LRUa 194 -] 71
LRUa 188 -] 50
LRUa 180 [} 33
S 1[Function S St
LRUc 182 [} 33
[ 4(Function & 49
LRUF 263 [} &t
LRUY 209 ] 94
LRUA 203 Q 52
he 13{Functron 7 91
LRUr 183 [ T
LRUN 219 ] ot
- LRUa 191 -] 33
8 1}jFunctrion 8 e?
LRU 198 Q se
9 1|Function 2 S4
LFUL 199 [} 4]
10 1|Function 10a 72
LRUuw 203 (-] $3
11 t|Function 10b 72
LRUz 196 -] S9
12 24|Functron 11 62
LRUY 200 e 33
LRUa 213 ] k4
LRUw 191 [} €3
LRU 203 -] 53
LRUe: 20t Q 82
LRUr 180 Q St
13 {4|Funcrtron 12 99
LRUL 178 28 47
LRUL 178 ] 47
14 18|Function 123 ’3
LRUY 188 23 69
LRU} 188 ] St
LRU) 163 (] .
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VI1. Design Confiquration #€ Specification

Design Configuration #6’s derivation from Design Configuration &5 was
accomplished by dropping LRUiI from Function #1, LRUgq from Function #2, and

the stand-by LRUt from Function #12. The resulting reliability block dia-

gram is shown in Figure 2 while the data pertinent to thiz design is

itemized in Table 7.

|Desigqn Confiquraton #6 |

Function #+1]|Function +2]Function 4#3{Functian #4{Function #5{Function #§
Uei1,:100% [lutir.: 98% jutit.: 78% [Utit.: 89% (Util.: 3531% JLil.: 49%
| of & J of B 4 of ? IS of ? Serial 2 of 3
Required Required Required Required Required
Rective Rctive Active Fctive ctive
Redundancy |[/Redundancy [[Redundancy sdundancy sdundancy
MLRUa h "Awruy R fAwrus 1 Aerua N
@—-fuzm: } {Lruk | {LRUt | {Lrua 1
{rud | Hwrut [ A ] Ry 1
HRurH HrumH Heww H Hrue H
Hgun H Hweun B Hirus [ MLrua |
HLRUJAr Hirue M Hrux 1 Hurua M
iz H Hml Yol
LRUr

Function #3
Util.1°542%
Ser1a)

Function #1@
uttl,: ?2%
2 Serial LRU’s

N

Functian &t Function #8
Util.: B2% Util,: 87%
fActive Serial Functian #7
Redundancy 1 of 2 Legs Required
Utit.: 91%
¢ Active Redundancy

Function #13
Util.: 75%

2 of 3 Required
Stand~-By Redundancy

Function %12
Ut t,: 99%
Serial

o

Figure 8 - Design Confiquration #8673 Reliability Block Diagram



Table 7 - Design Configuration #6°s Reliability & Maintainability Data

Relrapiliity UR Operate|Stand-by Avcragv]
i Configuration s 8 LRU Fatture|Fallure |Time-To
i 1.0, Configuration’s e t|Compostition Rate Rate Remove’/
: $td, ldentificatton [} 1D Per Per Replace
Destgn| Form Name o|(LRU Hame) [Hillion|Million in
Nusber |Nusber (%) Hours Hours Minutes
f 1 27|Function 1 1080
j LRUa 217 ° 68
| LRUC 213 ® 93
i LRUd 179 e 20
: LRUF 212 ] 53
| LRUR 205 e 63
: LRUJ 221 e 60
| 2 39|Function 2 99
LRUJ 199 [ €1
| LRUK 193 Qo <
LRU1 185 -] 63
LRUm 202 ] S
| LRUn 188 ° 52
LRUo 193 [} €6
LRUp 178 -] 35
LRUr 2086 -] 71
3 34|Function 3 78
LRUs 182 [} 91
LRUL 193 L) 35
LRUu 188 ] 7S
LRUv 203 ] 38
LRUw 168 -} 33
LRUx 204 8 44
LRUZ 194 [} 89
4 35{Function 4 69
LRUa 201 [} 39
LRUa 198 e 7
LRUa 202 e 3¢
. LRUa 189 -] 61
LRUa 194 -] 71
LRUa 188 -] 1]
LRUa 189 -} 3s
S 1|{Function S S1
LRUc 182 © 3
[ 4}Function 6 " 49 t
LRUF F1:H o 2
LRuU¢ 209 Q 9e
LRUK 205 e 62
? 13|Function 7 91
LRUPr 183 Q
LRUn 210 Q St
LRUa 191 ]
8 1{Function 8 87
LRUa 198 Q 64 °
9 1{Function 9 sS4 i
LRU 195 ] as
10 tjFunction 10a hied |
‘ LRUw 203 ] 53
! !
1t 1|Function 10b |
! LRz 196 9 o9
).
12 24|Function 11 62
LRUI 200 [ $3
LRUa 213 9 7
LRUu 191 Q 65
LRUL 2035 Q $3
LRUe 201 8 2
LRUr 180 -} St
13 1{Function 12 99
LRUt 178 Q 47
14 18|Function 13 ?S . .
LRUJ 188 23 (3]
LRU§ 188 e 51
LRUY 185 ° oz
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VIII. Deszign ContiQuration #7 Specification

Design Configuratian #7773 derivation from Design Configuration 8€ wa:z
accomplished by dropping LRUKh from Function #1, LRUp from Function #2,
N\
‘LRUh from Function #8, and the stand-by LRUj from Function #12. The re-

sulting reliability block diagram is shown in Figure 9 whileg the data

pertinent to this design is itemized in Table 8.

LDesiqn Configuraton #?]

Function ¢1i[Function 42|Function #3|Function #4|Function #5|Function #6
Util.:100% [{util.: 98% |til.: 78% btll.: B3%Z JUtil,.: SI% Jpierl.: 49%
2 of S 3 of ? 4 of ? 15 of 7 Serial Serial
Required Required Required Required Both
Active Rective Fctive Rctive LRU’s

Redundancy ||Redundancy sdundancy |Redundancy squired

> ’£+ Iy "f 5 2 >
LRUs LRUa LRU¢ LRU¢$
{LrRUt FT—T{LRUa }‘—"-L
Hirow H Hiroe H
Hwruv H Hirua H
Hiruw H Hirua H
HLRUx [ MLRua M
—Lruz F' HLRUa I'J

LRUF

Function #3
Util.: S4%

Punction 180 Sertal

Util.: ?2% * 2 of 2
2 Serial LRU’s . LRUa

L} LRUuw MULRUZ
LRUa

LRUt LRUn 4
Funation #11 Functiaon #8
Util,: 62% Util,: 872% r
Active Serial ; fugct“"" ;7 Ced
Redunda c o Egs equire
T Util.: 91

Active Redundancy

o —E)
mH 4

Function #12 Function 613
Util,: 938% util,: 735%

Serial Ser1al
Both LRU’s Required

Figure 9 -~ Design Configuration #7’s Reliability Block Diagram
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Table & - Dezran Configuration #77: Reliability & Maintairnability Data
Reliabrtity uF TUper ate[Stand-by [Rier aye
Configuration i@ LRy Farlure (Farlure {Time-To
t.D. Confrguration’: ¢ t|Compozition Fate Rate Remouve~
Sta. Identsticatyorn 1 1D Per Per Replace
Design| Form Nawme o|[LFU Name] [M1llion|Millron In
Number [ Humber %) Hours Hour < Minutes
1 10[Functton 1 100
LRUa 217 -] €2
LRUC 213 ] 9
LRUg 179 Q 28
LRUT 212 -] 3
LRUy 221 ] 60
2 33|Function 2 98
LRU} 199 ] -39
LRUK 19% -] S3
LRU} 183 ) 63
LRUm 202 -] 33
LRUnN 188 -] 32
LRLo 193 ] 66
LRUr 286 ) 71
3 34|Function 3 ’8
LRUs 182 -] :
LRUt 198 -] SS
LRUu 188 -] ?’S
LRUv 20% -] 38
LRUu 168 (] 33
LRUx 204 -] 44
LRUZ 194 e 89
4 3IS5|{Function 4 €9
LRUa 201 (-] 39
LRUa 198 -] 4?
LRUa 202 -] 34
LRUa 189 (-] 61
LRUa 194 -] 7!
LRUa 188 Q Se
LRUa 180 >} 3S
H {{Function S St
LRUc 182 e 35
6 1|Function 6a 49
LRUF 203 -] (33
? 1Function éb 49
LRUF 209 [ 94|
8 t3|Function 7 91
LRUr 183 ] 72
LRUn 219 ] St
LRUa 191 Q EH]
9 1|Function 8 8z
LRUa 198 ] 64
10 1{Function 9 S4
LRUt 193 e s
11 1|Function 10a 72
LRUw 283 ] 33
12 1]Function 105 72
LRUz 196 -] 39
13 24 {Function 11 62 -
LRUI 200 8 33
LRUa 213 -] 87
LRUw 191 e [ -]
LRUI 203 -] 33
LRUe 201 Q 82
LRUr t8e ) S1
14 i |Function 12 99
LRUL 178 -] 47
13 1|Funcvion 13a 73S
LRYUj 188 Q 31
16 1[Function 13b 73
LRYj 183 e 43
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Ille Dezrarm Condaque atian 83 Specivacation

D

o
tor

1gqre Comfiguration #3 2 deracatian frow Désrgn Configuratyon #7 was
accomplished by dropping LEUD from Function #1, LRUGO from Function #2,
LFUr and LRU3 from Function #7, and LRUw, LRUY and LRUr from Function #11.
The resulting retirabitity block diagram is shown in Figure 190 whils the

dat s pertinent to this design 13 itemized in Table 9.

[Design Configuration #§

Function +l|Function #2|Funct.:on #3{Function #4|Function #5/Function e

Ut 1.1 108% JJuta1 .- 982 (Ut 8% tatb,s 69% ULt S1% (petat.:r 49% -
2 of 4 3 of b 4 of 2 af 7 Serial erral

Required Required Requirtea squired Both

Active Active Active ctive LRU' s

Redgundancy ||IRedundancy |[F edundancy edundangy Required

v Vv v W v
LRY, rus 11 LRUS f'_j"'LﬂUc l’] [r.nuc :]
LRUK Horut lrua H lLrus |
LRUI Hu:uﬂ- ﬂuau. H
Hiruw H Hurua H

|LRU-I LRUa

LRUa
S LRUC
LRU¢
LRU
HLQU:I LRUa

Function €3
Ut 1,1 54%
unction @ Sertal

utit. . 2%
2 Sertal LRU s

’ LRUs HLRUZ

Function @11 Furnctran 89

Ue: .. 62% Ut .. 872% Fonctron &7
LPUI or LRUA Sarial "s:":'

<]
Bro (Bue Util.: 91%
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Figure 18 - Design Configuration #%’s Reliability Block Dragram
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X

Design Configuration #9 Specification

Figure 11 provides a schematic of the reliability block diagram for

Design Configuration #9. This design was derived from the previous design

by the methodology described bel!ow.

LRUc was dropped from Function #1,

and

Design Confiqurationr #9
Function ¢i||{Function 42|Function #3|Functian #4|{Function #5|Functiian #6
Ut1).3100X JJutin.: 98X [T, 78x% [Ritsl,z 69X Ut 31X til, 49%
2 of ) 3 of 4 of S S of 6 Serial erial
Requ i red Required Requiread Required Both
Active Active Rctive Nctive LRU' 3
Redundancy ||Redundsncy [Redundency |Redundancy squired

ynotton -
Util,: ?2%
2 Serial LRU’s

Punction
Utit.s §
Seri1al

L5
ax

Function &11
Ueit,; 82%
Both LRU’s

Functior o8
Ueil.: 87%
Serinl

Re 't red

v

Func
Ut

¢

v

Function &7
Sa-1a)
Utyl.: Sixz

_1?—4LRUJ|

<

.ton 012
1.: 99%
Serial

Function @13 1
Utirt.: ?23% |
Sar 13

Both LRU’s Required

Figure 11 - Design Confrauration #% 'z Feliabilirty Elack Dy agram
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trom Funcr 1on

w4, ard




LRUa wvas dgropped from Function #11.

Tabie 10 - Dezign Configuration #9-s Reliability & Maintainability Data

Reliabiirvy ur Operate[Stang-by[Aerage
Configuration s a LRy Failuref{Failure (T:me-To
1.0, Co figuration’s e t|Composition] Rave Rave femoves
sSid. Icentification ] o Per Per Feplace
Design| Fora Hame ot (LRYU MName) [Million|Mitlion in
Nusbor | Nuaber] %) Hours | Hours Minutes
1 4iFunction 1 100 S
LRUa a? [ 68
LRUF 12 [ ] 33
LRU§ 221 ] 6Q
. 2 ?7{Funcvion 2 ”°
LRU 199 [ ] 61
LRUY 183 8 63
- LRUn 189 [ ] 82
LRUr 206 ] 71
3 t2|Function 3 k4 |
LRUs 182 [} 1
LRUL 193 [ LL]
LRUu i98 ® ?s
LRUv 160 [ ] 23
) LRUz 19¢ [ ] "
L]
< 38 |Funcrion ¢ [ 1]
LRUs E{ ] [ ] ]
LRUa 190 [} 4?
LRUs 199 L] [ 1)
LRUa 19¢ [} ”
LRUs 160 ] s
LRUs 190 @ 33
] 1|Function S L1
LRU¢ 162 [} as!
6 1({Function 6a (1]
LRU? 208 ] 61
? 1}Function &b . 49
LRUF 209 ] 94
] t{function ? ” .
LRUn 210 [} 31
T
i 9 1{function 8 [ 14
LRUa 19 [-] [ 1}
19 V[Function 9 Se
LRUL 193 [} 85
. -
‘. i1 i[Function 10a 72
LRUw 203 [} 33,
° 12 1|Function 1@p 72
LRUz 196 [ ] 39
.
| 13 1[Function 1la 62
1 LRU! 200 ] S3
14 1|Function t1p €2 !
LRVe 201 [} 82
13 1|Funcrion 12 "
. LRUL 173 ] 7
16 1{Function 13a ?3
LRU 188 (] St
. 1 1|Function :3n 7S
. LRUy 183 Q a3




X1. Design Configuration #10 Specification

Figure 12 provides a schematic of the reliability block diagram for

Design Configuration #1806, This design is unique in that it 1s totally void

Its LRU compozition was derived

of redundancy(i.e., it is totally serial)d.
—
LDes iqn Configuration#l(
Function ¢l|ifunction #2]Function $3{Function #4lFunction #5|Funciion #6
Uti1.3108% [jutel,: 38X til.: 78x til.s 68X til.e S1x [pter), 1 49%
2 of 2 -3 ol 4 af S Sariul [Sertal
Serial Geriatl orial {Berial Botn
LRU" 3
_" Required
unct’ion @3
Util,: Sdx%
| Tonotion Ser1 3}
Utait.: pas *
2 Serial LRU’y .
Function &11 Functic: 88 _1,
Utit.: 62% Uti . m?7% F re)
Both LRU"s Serial ";::{iq
Required Uttd.: 91%
g |
] e
——{CrU N
LRU 4+
Funrntion @12 Function #13 l
Ueil.: 99 uttl,: *3%
Serial Serial
Bath LR!"s Reqwred_J
I
Figure 12 - Design Configuration #1@°: Reliability Block I agram
fraom the presou: dezign by dropping selecred LRU 2, et zarizfuang ths

functiona! requirements levied an the configuratios,
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Table 11 - Design Configuration #10°s Reliability & Maintainability Data

Reltiability UR Operate|Stand-by[Average
Configuravion s 8 LRV Failure|Fallure {Tige-To
1.0. Configuratica‘s ¢ tiComposttion Rite Rate Reaover
Std. Identification 1 10 Pe~ Per Replace
Desi1gn| Fore Name o|(LRU Nawe} [Millyon{Miltlion In
Nusber | Husber (%) Hour v Hours Hinutes
1 L[Function la 108
LRUa 217 [} 68
2 1|Function 1b 100
LRUF 212 9 33
k] 1|Function 2a 98
LRU 199 [} [1]
4 1|Function 2b 99
LRUN 188 . 63
- S 1{Function 2¢ 98
LRUA 188 [ ] S2
6 1|Funct .on 3a 78
LRUs 182 ] ”n
7 1|Function 3b ?0
LRUu 190 [} ?3
9 1 |Function 3¢ 78
LRUw 160 ] 33
9 1|Function 3¢ 78
LRU2 19¢ ] €9
1e 1Function #4a 69
LRUa 198 [} 47
[ t[fumction &b 69
LRUa 169 [ 61
pme
12 1]Functron 4c €9
LRUa 194 [ ] 71
13 1|Function ¢d €9
LRUa 188 [} se
S
14 t|Function e 69
LRUa 190 [ 33
13 1|Function S S1
LRUe 182 ] -]
16 1{Funcrion 6a 49
LRUF -1 [ [1)
1? 1{Funcrion 6b 49
. LRUF 209 a 94
19 1|Funcvion ? 91
LRUn 218 ] 31
19 1|Functvion 8 87
LRUa 198 (] 64
’e 1 |Furczi10mn 9 sS4
LRUe 198 ] 83
21 1|Puncrion l@a 22
LRUw 203 -] 3
e 1|Fancvion (0D 22
LRz 196 -] 59




Table 11 - Design Configuration #10’s Reliability & Maintainability Data
{(Continued)

Relrability U R[ - Operate]8tand-by [Average
Configuration s a LRU Fatlure|Faiture [Tine-To
1.0, Configuration’s ¢ v [Caomposition Rase Rare fesove”
[ IR ledentification [} 1D Per Per Replace
Design) Fors Hase o|(LRU Name) [MiflionfMillion in
Nusber [Nuuber x) Hours Hours Ninures
23 t{Funciion t1a §2
LUl 200 [} s3
24 1fFuncsion 11D 62
LRUe 201 [ ] 92
2s 1|Function 12 "
LRV 179 [ ] 7
26 1{Funcrion 13a 9
LRUJ 188 [ ] $1
27 t1|Function 13> 3
LRU Y 188 [} 43
1

XI. Problem Approach

The informatiaon and data presented 1n this chapter forms the data
base used in the reliability predictions obtained via the application of
SCRAPIRONS and the logistics life-cycle cost forecasis obtained via the
application of LNGAM., One additional input requires further clarification.
Namely, the logistics system should be described. Simply stated, failed
LRU’s are removed and replaced at the system level. The failed LRU’s are
returned to the depot for repair. LRU repair is accomplished by modular
replacenent with defective modules being discarded. Thisg logistics
system 13 provided, as input, to LOGAM by setting the variable, GG,
equal to one and the remaining G-Factors equal to zero. The selection of
this logistics system was made for two reasons, first, for its widéspread
use in support of missile systems and for its relative brievity,

The initial step in this analysis focused on predicting system MTBF
for each of the ten designs., Once this was accomplished, attention was
then focused on inputting the LRU consumption rates and mean-time-to-

repair to LOGAM to predict life-cucle logistics cost. The results of

these applications are summarizeéed in Chapter 2 of this report,
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CHAPTER 3

RESULTS

ettty

I. SCRAPIRCHS” Qutput Summary

The initial step in the analysis dealr with inputting the data
required, for w2ach design configuration, inte ths ZCRAPIRONS model and
forecasting the resulting system MTBF s, Table 12 contarns a summary of the

results obtaingd., These MTEBF point estimates tor

b

cast the average number of
hours betueen system faiture, subject to th: constraint that no corrective
maintenance actions are initiated until system failure olcurs. At systen

Table 12 - MTBF Point Estimates

TDasign iHumber|System M BF {ESLrs)P
*1 2,133,791
#2 2,0691.78
#3 1,499.37
#4 1,234.64
#3 1,843.19
#6 915.60
#7 670.31
#3 568,47
#9 450.6¢&

%10 251.79

failure, the complete LRU configuratiaon is r

(1]
01

ztored 1o a fully operational
state., The SCRAPIRONZ output obtained for sach dezign configuration 13

provided in Appendices 3 through 12,

I1. LOGAM’S Qutput Summary

Once the design configurations’ MTEF 2z were pradicted, strtention
was then focused on forecasting the logiztrcz Iife-cycle cost, via LOGAM
applicarions. The rezulting life-cycle 159138122 Cozt e3timates for the ten
designs are sunnzrized in Table 13. Abbreviated LOGAM cutputs, in P92
Formats, are provided 1n Appendix 13, |

Table 13 - Life-Cycle Logystics Lozt

Design MHumber|Life-Cucle Log Lost]
*. $22,%945,71@
Y 522,097,320
3 $19, 965, 339
%4 $15,549,399
L] $18,344,570
#E $17.313,1u@

“? $16,260,390 1
.3 514,832, .30
.3 £1o,539, 350
#10 511,746,759
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111, Relationship Discusgian

Figure 13 provides a bar chart illustration of the relartionzhip
implied herein betuwesn system MTBF, predictad via SCRAPIFONS, and 11fe
-¢ycle logrsricy cost, forecasted via LIGAM. The costes gzhoun in Figure 13
are stated in millions of dollars while the MTBF uxlues &re astatsd in

hours. 1t 13 pertinent to point out at this time that 2ach of thzr cost

L 23 r
I
F 22}
E
21 F
. C
Y 28
C !
L 19 |
E
18 -
: L
o 1?
{- N
; 1E |
f s
| o,
c
=~ 13
g2
0
o
! Il
T
< 16 . 1
2ab 450 760 958 1200 14%0 179a L Ldy) 22

NON-MHAINTAINED SYSTEM MTEF

Figure 13 - System MTBF Versus Life-Cucleg Logistics Lost

forecazts ard MTDF ezt imates are directly tied to & Ffinvta, wuragqus derign

cOrErt 1t at g

arnd a2 such do not form a continuum nof poeints., Morsceer, they

a2 sampiqe of tne feasible, obtainable svitem des1gnz uhich posisers therr !

oun :ystam-effectiuenezs and 1agiztics parametsrs, The tar deirqgn:




analyzed heréir do not constitute an exhanistive itemization of all possible
dssigns thi13a hypothétical system could rtake on., This fact is evidenced Lty
the arbitriry method emploved to develop the alternaie desians,

It will be noted that the overal)l trend of life-cycle ! 3gigtic cost
versus system MTBF, illustrated in Figure 13, is complétely opposite 1o
“hat portrayed in Figure 1. This phenonina carn be explained. In serially
connected, aexponentially distributed LRU systan designz, the LRL consumpt -
1on rate per operational hour numerically equals the LRUs comnposite farl-
ure ruxte per operational hour, WHhen the system fuils, one LRU failure
caused the system failure. Under the assumption of perfect diagnostic
capability, one LRU replacement occurs per system fuilure, When redund-
ancy s introduced into the design, multiple LRU replacements car occusr
per systen farlure, even 1f no LRU replacemant: are made pricr 1o 2uvetém
farlure, 1f a periodic, scheduled maintenance trnvgrual is introduced,
where fai1led LRUs are replaced ir redundant confiquratidnsy prisr o
system farlure, the LRU consumption rate would further dr erge from the
composite LRU failure raves., In reality, logiriticz: <01ty <an and do
1ncredss when system MTBF increases as & result of redundancy or i1cheduled
maintsnance cycles. This possibility precludes ong from concluding that
tn all cases, increases in system MTEBF raesulti 1n decreasesr 10 $9306M0
l1fe-cycle costs. In sumwary, increaser in system HTEF can result 1n grther
decreaser or ircreases 'n Vife-cycle logistics cozr, herce 3, 3tem MTEF 13
not an accurate driver of life~cycle 199isgtics cost, If facsy, 1n tha
presence of design redundancy and/or schedulad maintenancd It 1ong, the
avstam MTBF 13 not an accurate driver <or the fraquency of mMRINL4r ke g,
Coraeduently, other design parameters 1uch &3 hekr-tind-be uddrn=-corractio g
~naintengrce or mean-time-between-mainteanan:e muit be ¢ p21ored ng o1t

drivdars pirce they more accurately reflect the suerade timg bLgtuagn

systam Janwrds for logistical resources,




CHAPTER 4

CONCLUSIOMS AND cXTENSIONS

The hypothesis “hat logistics 'ife-cycle costzs decrease as system
MTBF increases is no! truve n all cases. Specifictally, this analysis has
examingd tan design alternatives ror a hypothetical szyitem and illustrated
that logistics life-cycle cost can increase &t systen MTBF increazes. This
phenomena occurred under the ins0se¢d constraints of both stand-by and
active redundancy at the LRU level, a fixed logigtics concept, fixed LRU
descriptions, and no scheduled maincerance policy, It is hyporthesized
that if & schedvuled maintenance interval is imposed that the sustem MTBF
would increase further for Designs 1 through 9 but that the Ingistics
life-cysie cost would also increase for these designs. This infearerce is
based on the conclusions that a scheduled maiatenance interval would allow
for replacing failed LRU’s in redundant configurationi prior to o.and;gur-
ation fatlure thereby increasing the configuraticorns” MTEF but xlzo
increaging the consumption rate of selected LRU“ s and 1rncreazing the
personnel requirements., The net effect of & scheduled maintenknce policy
is an increase in the logistics resources consumed by the system, This
consumption of resources is offset, from a trade-off zerse, b thd ‘nNCreaze
in system reliability and MTEF.

In conclusion, i1t is erroneous to astume that higher syztem MTBF 3
result in reduced l1ogistics life~cycle costs. In tact, higher logisticy

Costs are often required to achieved higher stystenm MTBEF 3, The quantity

and quality of logistics resources coriumed by & Jiluven zystem 13 relatsd ]
to the fajilure characteristics of iL-e €suipment Campriiing 11, houtver

other factors must be¢ cornsidered, The moean-~time=-betwueen-nainteériyncé, MTEM, :
of & system appears to be a more meaningful I1ndex of 133i13ti1c: Codt than

the MTBF., Both paramneters are functions of the fuilu"¢« chargcteri1zt1¢}

o ¥




A system’s components, but the MTBM is inclusive of more pertinent consid-
eralions pertaining to function and modes of operation., The MTBM and MTBF
of a system can be equal if, and only if, specific conditiuns exist. The
incorporation of a2 single redundant entity in a design violates thess
conditions. Finally, the utilizatior of equipment ard the degree of

funct fonal redundancy designed into systens, often result in both higher

system MTBF‘s and higher life-cyrle 1ogistics costs.
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ARppendix 1

Line-Replaceable-Unit (LRU)> Configurations




Allowable LRU Reliability Configurations

Each Block Shouwn,

Among and Between Configurations,

Is Assumed

To Be A Unique LRU Applicationi{i.e., they may be different LRU’3
according to the numbering scheme shown for each LRU configuration).

#] Serial

#4 Active Redundancy
!

#2 Rctive Redundancy

1

2
1 of 2 Required

2

3
2 of 3 Required

#5 Active Redundancy
l

2

#7 Rctive Redundanc;

1

2
3}

4
3 of 4 Required

3

4
| of # Required

#3 Active Redundancy
1

2

3
1 of 3 Required

#3 RActive Redundancy
1

#3 Active Redundancy
! 3

2

4

1 of 2 Required

2
3
4

S
] of S Required

#6 Active Redundancy
1

Ll
3

4
2 of 4 Required

#10Active Redundancy

!

2
3

—4 4

S
e of 5 Required

#11Rcti1ve FPedundancy
1

#12Rctive Redundancy
1

UIIA W i

c

4 of 5 Required

#13Rct

.

ive Redundancy

1 3

e

I of 2 Required
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#14 Stand-By
Redundancy

AT

e—] ]
1 of 2 Required

#15 Standby

#16 Standby

Redundancy Redundancy
1 2 I !
—_— L —
3 | 3
1 of 2 Required

1 of 2 Required

#17 Standby
Redundanc

#18 Stand-By

* Redundancy
l e
— — _.?\_]
4 3
1 of 2 Required
#20Active Redundancy
! 3

#19 Stand-By
Redundancy

—F\
L _F\_

2

S

2 2 of 3 Required 1 of 3 Required
#21Active Redundancy|#22Rctive Redundancy
3 b4 ¥
1 {p— 2 of 3
4
2 2
s a—— b —
3 3
6
4 4
2 of 3 Required 1 of 2 Required 1 of 2 Required
#23Active Redundancylgzdamctive Redundancy #25 Active
2 of 3 i Redundancy
1
20f3
2 > S A
-
4 3
5 3 ] — 10fF2 [
4 [ Required
2 of 3 15 4
1 of 2 Required —
.- s
] of 2 Required lote .




#26Active Redundancy|#27Rctive Redundancy|#28Active Redundancy
1 1 1
2 2 2
3 3 3
4 4 4
S S S
6 6 )
1 of 6 Required 2 of 6 Required 3 of B Required
#29Active Redundancy|#30Active Redundancy|*3!Active Redundancy
1
l 1
2
2 -
3
3 3
— — 4
4 4 rj;
)
6 6
7
4 of 6 Required S of 6 Required 1 of 7 Required
#32 Active #33 Active #34 Active #3S Active
Redundancy Redundancy Redundancy Redurdancy
| 1 | 1] ! ]
2 2 2 2
3 3 3 3
4 4 4~ 7 4
3 3 S 3
5 6 5 5
7 7 ? 7
2of? Required 30f7 Required 40f7 Pequired St Fequired
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#36 Active
Redundancy

#37 Active
Redundarcy

!

2

1
e
_—{:5
4
S
6
7

Bof? Required

#38 Active
Redundancy

1

2

7

8

lof8 Required

#3393 Hctive
Redundancy

?

8

20f8 Required

—1
2
3
4
5
3
7
8

30f8 Required

#4080 RActive
Redundancy

l

e

#41 Active
Redundancy

l

=

4

8

40f8 Required

#¥42 Active
Redurdancy

am

2

Vs

8

Sof8 Required

#43 Active
Redundancy

1

2

?

8

EofZ Required

7

8

70f8 Required




#44 Active
Redundancy

1

premacsram—

2

#45 Active
Redundanc

‘r—E“‘
v 2

10f3 Required

#46 Active
Redundancy

i 1
2

—1 3

Zof9 Required

8
9

30f9 Required

#4?7 Rctive
Redundancy

—1 1

40f9 Required

#4383 Active #43 Rctive #5080 Active #¥51 Active
Redundancy Redundancy Redundancy Redundancy
! 1 1 |
2 2 2 2
3 3 3 3
o 4 4 B 4 4 o
S S 5 **{:g
6 6 B e
7 7 % — 7
—L 8 8 9 i
3 3 3 B
Sof3 RPequired Eotf3 Required 20f3 Regquired 23 Feguaired
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#53 HActive

#5352 Rctive #54 Active #55 HActive
Redundancy Redundancy Redundancy Redundancy

! I~ 1 1 1

—] —

2 2 2 12 |

3 3 ER 3

4 4 4 4

S 3 S S

6 5 | g 6

;71 4 7 7

8 [~ 8 8 [T 8

s 3 s M s I

10 10 10 10
10f18 Required | 20f10 Required! 30f13 Required | 40f10 Required
#56 RActive #S7 Active #58 Active #3539 Flctive
Redundarcy Redundancy RPedundancy Redundancy

1 | 1 1 1]

2 ] 2 [ —12 2

13 | 3 3 3

4 4 q | 4

S ]'S_ cH S

R—

6 3 6 )

- —

.1:'_ L—B_ | ? 4

8 8 8 8

ENn 3 7 9 3

Lo 19— 19 19
30f10 Regquired | Eofl@ Required | 7§10 Required | Bof 1O Required

ac




#60 Active
Redundancy

1

2

T0 BE TO BE TO BE
2 DEVELOPED DEVEL OPED DEVELOPED

8

9

10

90f10 Required




Appendix 2
LOGAM LRU Data

Each Line-Replaceable-Unit {(LRU} contained in an identified design
must be described by three-hundred twenty-eight data elements to be accept-
ed by the LOGAM computational algorithms. For the exercise associated with
the ten designs, these data elements can be classified into three calego-
riesi.e., those that are constant between the design configurations and
are common among the LRU’s; those that are constant between the design con-
figurations but are LRU peculiar; and those that vary betwcen design con-
figurations and are LRU peculiar). Those data elements that are common
to all LRU’s and are consztant between design configurations describe the
logistics concept envisioned to support the system, identify the number of
systems to be deployed, specify the number and types of logistics echelons
and so on. These data elements, along with the numeric values chosen for
this exercise, are summarized in Table 1@ of this appendix.

Those data elements that are constant between design configurations
but are LRYU peculiar are CHMP, CUBEM, CUBEU, CUP, P, WM and HU. These
variables are defined in Table 16. The values used in this exercise, per
LRU, are shown 'n Table 1. Ths final data element classification, those
data elements which vary between design configura*ions and LRU typse,
contain only two elementsz, E and TRC. R summary of the values taken on by

these two Jata element: versus the ten designs is provided in Table 14

Table 1§.

Table 19 - System Megan~Time-To-Repair Summary For The Ten
Design Configurationz {(SCRAPIRONS’s Qutput)

Config- ‘1
uration L 3 L ¥4 #3 *d “S L 1 0? “s 89 L %)
Number J
TRC
in Min, |223.33[203.24 139.?7[132 12{162.211142,27]129.27[111.%71 25.68| 57.%4




Table 1§ - LRU Consumption Rates Versus Design Configurations
(ZCRAFIRUONS 2 QutputsE Entry in LOGAM}

Design Configuration Humber
LRU #1 | #2 [E #4 %5 46 Y4 #9 e #10
LRUal1:192.211193.2{1192.5{1229.7[1225.2]1242.9]12%3.7]1191.5}11067.6]|1344.,1
LRUb] 22A.1 3.9 n. 0 3.9 9.3 9.0 0.9 0.0 2.0 0.0
LRUc 226, 1 263.0| 23,08 231.7| 294.9] 212.95) 222.1 241.95 2.8 92.8
LeUd] 186.2] 183.7] ta3.?2] 163.2] 163.6( 115.3] 124.3 5.0 3.0 Q.0
4 ) LkRUe]| 251.0 32,8 52.% 2.2 82.%2 82.8 $2.8 124.6 124.6 124.6
LRUF]| 2233.5}) 2S0,1] 256.1{ 250.1| 274.6] 281.6]| 332.6] 351.3] 374.3]| 414.9
LRYU 219.9| 229.7| 223.7| 229.7 0.9 0.0 g, 0.9 9.9 2.0
LRUR| '7@.8| 177.5] Lr7.S| 1?772.5] 192.0] 199.4 0.0 9.0 0. 0.0
LRUi 105.8] 186.3 186,72 186,3 111.% 9.0 2.6 0.0 Q.9 Q.9
LRUj| 361.9| 469.0] 462,09 4€69.9| 474.6| 437.2]| S537.0] 565.8| €z0.7| 474.2
LRUk| 153.4) 153.4| 153.4| 152.4| 112.1] 116.8] 125.6] 134.4 3.0 .o
LRUI| 279.0| 279.0| 27%.0| 279.p] 279.01 283.%5]| 291.2| 216.8] 282.06] 2395.2
LRUm] 198.2] 198.2] 198.2| 113.1] 113.1] 118.6] 126.5] 13€6.3 0.9 6.0
LRUn| 235.7( 235.7{ 270.0| 2706.9| 2709.6]| 274.6| 282.%51 323.5] 359.8| 373.3
LRUo 111.8) 111.8} 111.8] 111.3 111.8 116.5 124.6 2.0 @.0 0.0
LRUp| 189.4| 1069.4] 199.4] 10%.4| 109.4] 113.7 0.0 0.0 0.0 0.0
LRUgq| 115.1 115.1 115.1 115.1 115.1 0.0 0.0 0.0 0.9 Q.0
LRUr| 235.5] 235.5] z2v2.2| 272.2| 272.2] 277.3| 28%5.%{ 1372.3| 1£€3.7 @.9
LRUs| 1©2.3| 1@z.2] 105, 3] 12,3 189.2] 199,23 199.3] 1992.3| 12e.2] 142,07
LRUt | 323.5| 32%.8| Zzu.7| 22€.2| 493,21 2%4,.7| 394,7] 394.7) 415.8] 221.5
LRUw 194,73 194, 2 111.1 111.1 111.1 111.1 111.1 111.1 129.3 145.6
LRUVI 185.1] 193.1f 11S.9] 115.9] 1:5.9] 115.9] 119.%| 115.9 0.9 0.3
LRUw| 232.2| 3208.7| 234.1] 3Z4.t 224,11 324,11 334.1 299.9| e£%.4| 277.2
LRUx] 211.9] 1o7.3] 11s.7] ti1s.7] 11S.7] 115.7] 115.7] 11S5.7 0.9 2,9
LRUV] 239.8] 343.% Q.0 @, 9 9.6 9.0 V.0 0.0 9.9 Q.0
LRUZ| 203, 195,72 254.0| 254.0] 294.0] 2%4,0] 254.9) 254.0| 274.1 oez. 4

Table 18 : zormtent 12 c«<tanzive, tuenty 2,.% by 11 inch page:, herecs: the
- reduction zhowr wyaz: perform:d Lo reduce the z12¢ of this report, Each
LRU prezent 1n a3 Qiuen dezign must be described by such an arras, [t oz

pertirent to point out that herstatars the Jata gl

e
L]

ment, E, 13 custacmaraln.

approximated by variou: asanz: for

3

21Qn: contarringd redundant Jonfrgur-
ations, Inm thys applrcation, ths Jdata slement 12 Computed, «<.actl,, uvig

CCRAPIFOMNE and car be nterpretsed a: the rnumber of LRU 2 conzumsd, b

type, bes the =irzten durlng 2 one~mil11liaorm kour rpérating iriteriinl,




Table 18 - HAMELISY Data Content Definition and Standard Values

SENSY Basic PORTRAN Description {nput
NO. Haae Hase Value
1 |Naset 1)]|ARA Annual Military sanpowtr turrover fragiion L4008
for lield test and repair,
2 [Hase( 2)[ARAD Annual) civilian sanpover turnsuer fraction . 2000
for depot test and repair.
3 {Name( 30 |AYZIP Control 10 specify Lhe aethod for coaputing 1.0080

the initial provision Quantities. lt general-
ly is 1nput as & vhole nusber as follovs:

i1, t¢ LOCARN Maintenance Rule 1s to Do used.
@, if LOGAN Supply Rule is (0o Do used.

=1, 3f previpion quantities are 10 De !n.ul.
¢ [Hame¢ &>[CAD Cost in dollars per year (o retain an (Lea i14g.90

(LRYU, sodule, non-sLandard part) 1~ the

ly _syssee.

T [Neae< S |CACHAN ost in dollars per year for & calibravion 23319

RCPUR [Cort 1n
¢ [Nane( &63[CALPU ost in doliars for vechnical dava for cali- 9.0008
agat.
¥ [Hane? TI|CALSET [The nuaber of calibrationsType (11 test sets | ©.0600
® [Hamel O)[CCAL st In ¢eTTars o develes calitraiionsType 5.688¢
Legt [TYYLIW .

¥ (Hamel V5 |CCALP est in dollars te procure & calibration/Type| §.00008
L1l vest s,

{0 [HemeC 10)[CCALR [Cast in dollars per year Lo suppery & cali- 6. 0000

rationsType 111 tent pet.
11 [Heme< 11)[CCEP o8t in dolilare Lo deveiop contact support”s 9.0080
1

- b
12 |Hame< 127|CCOPP arS L0 BrOCUre & Centect supperiz| 0.0000
(1 (Y
13 [NameC 13O][CCSPR Cost in gollars per year 10 suspers a contact| 0.0000
pyppersv/Type [V vepr et

T4 |Neme< §43[CDDI Shipping <ot in dollars per pound per trip . 4800
froe vhe Depev 9o Generpl $upport Yniv,

19 [Hame¢ 13)[CDED Shipping ¢cest 1n dollars per pound por trip 0608
froa the Instaltiarion o she Direct Suppory
AgLivisy,

16 [Hame¢ 163]|CDFD Snipping ¢ost tn dollare per pound per one Y41

~vay trip frow a cantractor Lo the govern-
aent depot. (Applied 10 shipment of repro-
Sured materip!

17 JHemec 175]CDID Shipping cost 1n dollars per pound per trip , 3998
dte n ngrgl pors e Pepet.
18 [Hame< 103 ][CDIO hipping cost 1n Joflers per pound per tr.ip L0600
froa the G s Suppert,
19 [Name¢ 19)|CDIST [Cost (n doilars per 11ea per pouny 10 d18° . 0600
tribute 1nILIa) provision of LRY‘s, meduies
n F
29 |Mame( 20)|CDAAN éou 1n dollars per year for a tesy person 23740
&y Direcs Syppors. -
21 [MaseC 21)|CDOC Shipgping cost 1n gollars per pousd per trip XI{T]
froe Direcs Suppors 190 1nst1alliation, e
e ane 3 |T0T Shipping cost 1n dollars per pound per teap . 0600
from Pirect to Coengry) § or\ .
23 [Naae< 23)[COPHAK [Cost 1n doliars per vear for & test person 74618
$t Depot.
T4 [Name< 24)|COPRAN [Cost i1n dollars per year or & ~oRGIrSen 74610
v _Depot,
29 [Name ¢ 29) [CDRNAN 08t 1n dollare per yoar for a repairean 2951%
i £, |
2¢ [Name{ &) |CURAN 08\ 'tn dollars per year for & (ass perton I5Y
4 th |¥ eNns_tevel,
37 [Mase( 27 [CEN Costy 1n gollars to enter a line 1Lem Intn 1728
\he supply pygtres.
20 |k ¢ 28) H opt in 1grs 10 develop an LAY, $.9400
29 [Nemel ) HAN ost 1n doliars per year fo- & repairasn 23313
at_she Equipmeany level!,
30 [Maae¢ IO JCFTD Cosy 1n dollers per square fool /marth vor 2.0000
£1 r 3 [y v for Leps _eruipment .
31 [Namel 31)|CCHAN ost 10 dollars per year for & test person 29318
\] nergl Support,
32 [Nase( 32) [CURHAN Eont ' dol!.rn per year (or a repairsan 29319
4 General Support.
33 [Mase¢ I ]CH Cost 1n dollars 10 develop (ype [ test 0.0000
equipaent . _ ]




Table 18 - NAMELIST Data Content Definition and $tandard ‘aluez (Continued:

$CNgY Dasic :onan Descraiption Input
HO. Nase Name ‘ralue
34 [Mame< 34 [CII fCoss 1n doliars to develop Type Il vest .0000
Leguipeent .
39 |Heme< ISI[CKIT fCost 1n dollars for 4 sodification L1y, 4. 00080
36 {Mame¢ J6)|CKKD Sarevy stock coefficient for module stock . 900801
oy Depos. P
37 [Mame¢ 37) CKNE Safery srock coefficient for module stock . 9000
4% _qqyipeent lgvel.
I8 Maee( I8 [Cxnl Sarery stock coefficient for acdule stLoct L9000
as_General Support.,
. 3% [Hase ¢ 3¥%)[CKHO Safety sLock coefficient for wadule siock . 9000
At Pirect Support.
48 [Hame( 40O [CKFO Safety sLock coofficient for part stock . 70060
4 Depor. — 3
41 [Mame¢ 41 [CKPT $alety svock conlrficrenm for pard stocy | L7000
L §t Genera! Supper:. !
* 1 42 [Mame( 42)>]|CxXPO Safety sL0ch coelficiant for part stoch _ 9600
8¢ Dirgcs $upport.
42 [Mamec 4))[CxUD $alfety stock coafficient for LPJ glog) . 9000
4 _Depot,
44 [Mame¢ a4d[Cxuf Safety stock coefficient for LPU stock . 1060
SV _eguipagert igquel. . -
«3 [Maae( 43 [CKUI Safetly stock coefficiont fGr LF') gtach 9000
4% Cengrgl re. - . e
46 [Hase¢ 4&>|Crun $afety stock coefficians for LPU ptoct . 9000

- L Pir Support = 1
Y [Hame ¢ 41 [CLAUPE [Cost 1n dofiars 1o prograe and rrovias
technical data fer Type | test esquipaent

‘or LAY repgir.

48 [Hame( 40> [CHOBPL Tost 1n doliars Lo progres and rrowvs 1 6. 6a0a]
technical data far type | Lagl equipment
. {or_s9guile repeir (or _eash mgqdule type.

43 [HaweC 4P |CHP Coiv 'n doTTars For spart or replaceseny ™ | ‘ ,
sogyle, !
I§ [Hame« 507 [CONAAN [Coss 1n dollars per year/per person for FEEIE] f :
ihe $Qntgcs puppors tege. '
21 Ingmg¢ J1OICONTEY BEr 9C Coniact_syupport sets ard ‘eses. ENIII)
37 (Meae< 32)|CPE Nenrgcurring preduction cast 1n dallars &. dooe

N+ W CTYTII £ 33041 T "“ium T I WRITTI FELTIL)
. 25t In g9 r r 1988 set.

LD N:::—‘ SO [CPIT Cest In dollars Lo precure o Type 11 6. 0604

repL _gquigmeny,

45 (Mame¢ SH[CPP Fierege cost 1n dollare for & spare or 9. 9600
ropi Lpars,
¥¢ [Hanme< SO JCPU Cant !n doTlars Lo progras and srovide 0. 0600
I Ler 1 1e8t equipagnt,
IV TWesec S| CAUIV ton ' “”An ,or |0¢M\I¢‘l data for e. ¢000
Type ¥ SepY _equiprent,
50 |Name¢ ¥ [Py rocyuresent cest in dollars for Type V [N IXI)
(Y71 lu_t_g{-_mL
59 [Mome ¢ IDO[CRT Cost 1n doliers por year (or saverialy ¢80, 0e
g Avpper: L4 \ion, _J
40 [Hame< S92 [CRTI Cont 1n doTlars per year (or neverial 9. 00bu
19 2yppors Type [ tept piption,
Hamg! 4.1 Lops i n arp per module re9rier sclian, 207.0¢]
- Hamg ¢ [3E4.1d g _in rp per pars regrde: gcvian, | 9nY,00
€9 |Nawe € [CRG ept 'n ary per LRy reprger irvign [ 563, 00
¢4 [Mamel &) [CRy Yearly coet 1n dollars 1 sev up v ais 0. 0000
- "‘il"ﬂuﬂ_ﬂ'.‘__'u_'_v‘ L. .
r 43 [Mame M) [CSBKP  [Cost 1n doltars per cubic fo0t per montn 2. 0900
for pprprigl reas d Depor. ol
&0 [Hame! &EH[CSD8U  [Cost 1n 4o||au per cubic (ool per month L 250G

Mw}ngu_bwm'_u_.‘_.._.. ezl
€7 [vamet N [CHTHU as\ in dollars per cubi¢ fnos per manth 4. foan|

L —?'.?I__MLLLH._LL“MLJ‘__(S&L'L'Q‘..HELL-“. JUSS H
49 [NameC 68)[CCSU ost 1n dollars per cubic fool per sonth L 2%

. for mprerig! ptorage sy Geners! Suppors._ 1
€V [MameC & [LTCPUR [Cont tn dnltars 1o program and rroside . e

technical data for ¢ontract gupport/type
a LV vess _eouigeeny, ...,
Name¢ 78 [CTRA Cost In dollare Lo Lrain one person (or 100,
SOV S — __Jfreld eaievengnge. L.

T Haaed FUY|CYRRY [Toet 'n doliers 10 train one peryan (o
Depar_smpinsenance,

J SR . 42 SRLE KIS LAL A VU
I3 Voo < 23| FTuTAL Honrgc.rring cost an dollars ta set g
trgining program tor alibravion Type

d e d 1111 29ps equipsens teasy.

vy




Table 18® - NAMELIST Data Content Definition and Standard Values {(Continued)

SENSY | FYYXS FORTRAN Descriptror, 1nput T
MO. Name Mam« valye
73 |Hase THH[CTRI Nonrecurring cOst 1n dollars V5 st up @. 0000
sratning program for Tyoe | test
2quipaens .
74 |[MHame¢ 74> [CIRI} Honrecurring cust 1rn do'lars to set up 6.0009

training progras for Tyoce (1 test

squipeent,

79 |Name( ?$)ICTRSPT [uonrecurring *cst 1n dollars to set up 6.60006

Lraining projras for (ontact support

in Type 1V vest equipsent. .

76 |Heme( 76)|CTRYV Nonrecurring cosl 'n dollars 10 sev up ®. 0000

training pronran for Jype V test

1pagnt.

77 |Namel 777[CU \orage voluse in cubic (se\ for ¢ sogule. 4

78 _|Namec 031CY torage voluse in cubic (eel for a part. __
Hame< CY rorage volueg tn cubic feqr for a LRU, 4

[] Name( 80> ]| CUC Cost 1n dollars per year t0r squipsent

level eanmover 19 provide preventive’

sch 10d mgintenance.

IC 1o,

~
~

01 [Name¢ O1)]CUPF Cost in dollars For the LRU under anaiy-
sie (deployaent, roplacenent, and 4
provision LRUp),
02 [Mamec 02)[CY Developeent cost in dollars for Type v 0 0000 .
Legr_ syzineent,
%3 |Hame( 83)[DAOOL [Lrasiis® ¢+ Depes vork1ead \hat is good . 9506
(e, Ge)icaved so the field stockage
T8 WA recycled,
[ CYCTT I """'L ﬂ.;.ﬂ‘mr‘..u spintenance Tocaviens, [ 1_¢
[TYYY3 21PPY Nu_gr (20 Uspet Tevel syppocy gointy, 1.0000
Hame! 06> Hustier of Genera! Support saintenance 1.6
371 (21011 ST T 3 YT 5
Haned 900 Hyaber of Generg! ory nintp. {..1:8990)
Tianed A0 OTR tine 1n days for deiays 1n Randling LT:?'oo

repatrable LRAUS or wrdules hclng shipped

Oy |Name( 89 |OTT Pipe in deys for delays in h.nd ing " o.0d00
repatirghble LAUS eor -odulu bnnq shipped |
1

§3 [uamec 36 [DY0

in days

ine (ng 1406
ropurwlc LRUs or noduln be.ng ahipped
regcwirg froe L) e e =
n zi Name¢ D) ]E '.I'gr* raLe ”:_mr igsal hoyr. ‘
NameC 9¢) [ERCAL Lontrels pestiing 2ut one t1ae cests @, 0060

for calibrations/Type (1] cest nanrels
incltudirg ssnpover.

If MO posting is desired, ENCAL o ¢,
10 _popring 1p depired, EACAL o |,

43 vamed %)) [ENCEP Controls posting out one Lise costs 3. 8506
for caontact supwort/Type IV Lt
equi pasnt and sanpover.

¢ NO pnsting s desired, EACSHH = 0.
1f posring 'y depired, EAC3F o 1.

[ 94 :w,..( 2L Hyaber of deploysent instaligtions, ]
L3 Inpmec 9%, ]€EDS Husber of equipaent level pupply points. R LU
P4 [ramet 98¢ 'he nusber of matervgl systems ‘LRUS at |.x\-\-u-|
- each deploysens s1netallat ion, — I
$7 [1Hewe< ¥7) [ ERET tupocied value ‘1aQ Ffor tests and repair 1, 000
BN ON 8K )0r 1Leay AV Lhe equipasnt
level,
I [Naner 0 [ETL Contrn's posving, out of accusulaled wvork T toni ]
demanda, for een and Type V tesr equipment.
1€ HO posting 14 des,req, E1€ =~ 0,
{f posting 1 ired, ETE = (.
|"’ﬂ THane¢ 1444 "F;-p':uud ?nlwg o’ tor Type ¥ cesy 77 77,8048
I tquipaent on sajor irens st equipseny i
— R Tevel,
186 i Coatrols posting out of accuaulered work 1. 0000

deaands at service channels of TY?E |
test qquipment & their associsied repair
positions.

If HO pastving ts desired, E£11 = @,

e g S S 14 l.'.'u_.u._y.u.m_," €1y = 1. Y N
var Yiame TR TeTTi Controls posting out of arruaul ated vork e TTTY
desand. a1 service channels Al Depor

of Type ] tesr equipment.
'r HO peulnq is destired, F111 = @,
— oo It _~pgr'ng Ip desired, €111 =~ |,

e e mte e e o o




Table 16 - NAMELIST Data Content Definition and Standard Valucs {(Continued’

-~
SENSY FORTRAN Doscripsior fnput
no. Nase Vaive
102 [Mree (102> |EVDA CApecied value flag for Ltust msanpover Jt 1.0000
Depor
103 [Mame 103 [EVDR Expecied value flag for repair sanpowver 1.080
- at_depot
‘94 [Heme @4 [EVDT Expecied velue flag for Lest squipment &t 1.0000
Oepot
105 |NameC109) JEVEN Expected value f14g for tes! sanpower at 1.0000
equipagnt level,
1806 [NameC10¢) |EVER Eapecied value a9 for repair sanpower 1.6800
o \_equipment level.
R 107 [Nase (1075 [SveT xpecios value 718 for test equipment 1.0000
- AL_eguipaent level.
108 mno(l.l) EVIn Expectoad value flag for test sanpouer 1.0000
N at_General Suppory, R
07 [rame (109 [EVIR t pecied value flag for repair manpover 1.9060
. 4y General Support,
o 110 THeme/ 1IQI[EVIT  [Cxpecied value T1ag (or rest equipnent 1.0008
at _Genera) Support.
11) [Mame(1i1)|EvON Expecied value flga fr Les\ eu ,Ower 1.0000
at Jirgcs Suppors.
q"-l_-lf_ﬂ'u--(nh Ev'R [Ewpecred V.TEL.' flag for repair manpower 1.0000
At Pireacy 8 re. .
113 [Hame 113 [EVEY Expecied ua%g'ahn for Lest equipnent T.v300]|
L at Pi-ecy fupport.
114 [Niwe(li®) {FE The fraction of Type V tesy equipeent 9.0000
. 8anpower Adged_for se!f support,
[ Naoe (1L S) [FT fhe fraction of Type | Lest equtpment . 0009
Banpover desand that s added for -
1 891/ ~guppors. e
116 [teme i [FTI Fracvion of type |1 vtest equipment . 00
sanpoutr Jewand \hat 13 sdged (or
JD QU U o1/ -syppors . e emo———vam J
BN 0 :O‘rly IALersLL rate. ULEd Th Lhe 0.0009
coepuLation aof present worth, v 1
Lthy net rate betvedn dipcount rate
L inflavion rate. 17 nflgLion sx-
coeeds discount FIKHTS ¢ @, Zero tnpul
ae i dyemeamcemeand o L@ lvEB_NEY cOBL wiLhOUl Sl8cOuUNt . .
T V18" [Rdmeciiar eun tactor of the calibration end contach T. 0608

SUPPOrt LEsL CQuUipden RAtNLENANCS
support costs for civitIian adintenanre

— — ...._T.' aber,
7Y JHame T35 bR raclinn nf sadules that arrive 4t Depot
that are repaired. Modules not repairea
a8 _BCP PP ..

736 [Mamoci13d Wi Module repair fractiion at Ceneral 10000
4 suppors .
124 [Hame<i 21> [0 Hodule repaie fraction at Direct 1.0000
— Suppors.
127 [Hame <1220 | Fu Humaber of [dentical LAV '8 within & systles 0.0000

vhose Ca.lure does not Asvract from
system avartapiiity, tised 10 sodel
oftecs of anuipaeny redundancy within

e jihe sypres. Y R
139 [Mamer 133 [FNGF Humber 10 dpecify the rasto of false T7. 3680
) ‘no gn’ LPY demands 19 true Cailures,
126 [Hame<124)|FusP Honst andard part (ractian related to . 2000
Lhe cost (ar sypply adsinisscavion. |
128 [HameC13%)[F5A Fleld supply sdeinisirai-an cast. Voliars per| 160.90
year per line 11e¢m Lype per 1014 supply
R locatiygn, —
126 [NemeCi 26 [FTI Huaber of syuare fee\ of space required at 156,00
Depot for Type | tvest equipment,
12F name< 12O [FYIT Husber of square feet of space required at 8.0000
. Depgt far Type 11 o3t equipament. ] !
120 [Hame (130 [T TH Tiwe FaCtnr 1n weghby wied 1A Lhe CORMPULAL I on 19,08

of PMogule stozk at Depor. FTA 14 vhe fiveq
time Cycl@ a800Ctaled with module reprocure-
mernt  typrcally, this 14 Lthe fartary svart-up
\ime bDetwveen plaroment af an gr-jer &nd delivu-

’ ) U P | ery.of sne tucpy mgdure. .| __|

|2’1Nlll’|l';ﬁ Time fgctar 17" yeeks weed 1R Lhe compulstion 9.0006
nf parte stoce a\ Depg . (TF 13 the (ined
L1@ae cyrle assncrarey with garts repraocyre-
ment. Typicatly, 1hiy 14 the fectnry sterv-up
Lime between placement ol gn order andg detliu-
L oler s ol \he t1rat ot




Table 18 - NAMELIST Data Content Definition and Standard VYalues {(Continued’

SENSY Sasic FORTRAN Descriprion Ingut
HO. Mase Nawe Yelue
T130 [Name<13@) |FTU Time 74clor tn ueeks wied 1n Lhe computation 10.00

of LRU stock at Depor. FIP 13 tre fixed

time cycle associated with parts reprocure-
went. Typically, this 18 the factory start-up
tiae betveen placement of an order ard geliru-
ery of the firge LFU,

131 _[Name¢)31)]FL LRYU repair fractiorn_at lepot, 1. 0060
132 [MameC1232) [Fue LAY repa'r fraction at equipeen: level. 1.6600
133 [Mamec133°|FuU LRY repair (racti1on ot General Supporet. 1.0000
134 [Hame(]1J3a)[FUO LRY repair fraction at Direct $usport. 1.6 (]
1% [Namec12?S) |GC1 s GA-Speciii1es & policy of discard at farlure. 0.0 J

There are no NAINLENJINCE s4pPrL L IVILIAS.
AlY fariures, false “NO 90’ 1ndicavions, and
atirition rate inpuls resvit in LPY discarg.
Only LRU‘s are stocked 1n the gupply systes,
. B There is no demand for amodules or paris. 1
136 |Heae(1d6r1Cc2) CH-8imilar to GA but here 18 & proviasion o 9.9000
devecs false ‘no go‘e’at Direct fupport and
only failed and atirived LtRYU'g are dip-
carded. Inere is no desand for eadule or
Part s10ck., There is & demand for checkout
service at Direct Support and the algebr s
uses Type | Lest equipeent input data for

thig.
137 |Namec1377[CeD? 7.'!'.-* cifios LRU repair at equigeent level V.6080]
by resoving & replacing 4 defecriive module.
_lIne gefegtiv wie 18
130 [Hame (1397 [GCO) “Specifies LRY repair 4t Direct Support
by resoving & replacing a defecvive sodule.

| Jhe defecvive sodule i3 ¢igcarded, .
139 |Hawel139) L3y GE-Bpecifies LRV repatr ot Genersl Support 0. v000
by removing & replacing o d CLive aodule.

The defective yodule ip Jiscerded. |
140 [Nanec140) [CC62 ~fmeciios LAY repair at Coneral $upport L.006%0

with checkout performed at Dirgct
Suppors to resove false "no qo-
LR’y before sending ths work io |
Ceneral Support. LRU repetr 18 &
removal b replaceaent of a defeciive
wodule & Lthe defeciive eodule 14

| 0.¢008

L gipcarged. R GRS
140 [Hame (141 [4CFT Ci-pocifioe LAU repair al Demar. DeZa<i- 1.0600
} .
143 |Hame(i43) [ETH GH-Bpecifies LRU repatr at Depor nreceded CARCETS
by & checkout atv Direct Support 10 screen
false "no go’s °, Defective aodu'es are
discarded. — R
148 [Neme 16300y, Cl-Specifies LAY reperr at equinaert Teve! 8.0000
) e smea b BOdule cepair 8¢ Bi g7y Yupport ]
144 |[MameC144)|GCI®) J-Specifies LRy repair at equipaent lewel 0.0000
. & eodule repair gt Gerer al_Suppart, " l
148 [HasectasH [CT CKk-Specifies LRY ~orasr at equipnment leyel A. 0000
- e w—jl80dule capalic sy Dep SR SR
146 [Name 146) | GCHg s GL-tpoecifivs LRU 4ng » V. 000u
L }l_ros\ Suppart, !
147 (Mame<i4>[GCI YD) M-Speci1fies LAY repatr at Jicact Support 9. 669¢ )
A_n9dule repair At _Generas’l Support. I
140 [Hame CTaBT[TTTA [Cii-Snev 1 Fres LAU canarr at Brrecs dopnar e | #L5wdi

b b wodule reparr at Depor. |l
149 [Hame(T493]C137 [LO-Spac1i1es checkout LG Cateh false 0.6400
‘No Qus’ at Virecs Supnport (olicued
by LAU and module repeir at eneral
- - Support.
180 |[Hemw (1885 (L1 €) CP-Sneci1fies checkoul 10 cateh Caly
‘hno go°s’ at Dirgct Support (ollcued |
by LRU repair at Genera! tuppert
USRI SUTTUIUUSEII B wodule cepatr av Depni. e e e !
1T e GBI & i T GO Sher 1 f1es CRU checrout ot T oo Fatgy™
Nno Qoa’s” st Dirses Support (ol iayea |
fulloved by LBU & modyle reparc wt Repoy. ..
2181 Ch-8pacrfioa LRU L eodule reparr at 9.90wn0
. lGeneral Suppors, _4
(¢ iV TLa-TpeciFies LR repair at Toneral
———— s ot Jupport L module repair ay Depos. .
126 |" ame (1345 |Ced8) T [LT-SpeciTres LAU & sodule reparr aL T “'.‘"‘“J

LISE-F3

Depot .




Table 18 - HAMELIST Data Content Definition and Standard values {(Continued?

.

SEMSY fasic¢ FORTRANM Descriotion

Input
NO. Nase Hase Value
198 [Heme (155> (HCT) $vock suthorigzation flag av organization, 1.8000
18€ [Hame (158> [HC2) $.0¢ck avuthorization flag at Direct 0.0000
Support,
187 [HameC(197)[HCD) Stock authorization flag at Genera! 9.0400
uppors .,
] 138 [Hame 138> {HC4) tock authorization flag at Jepot. 1.0090
199 [MameC159)[HPN fscretionary procuresent holding tiae 1.0000
in days for sodules.
160 [Nane (169> | nPP Discr et ionary procuresent hnicing tise 1.08000
in days for parts.
R 161 [NameC161) [Py Discretionary procureaent holding tise 1.8000
in gayp for LRU'S.
162 [Neae<1623] 106G A debuggung FLAG, which when ses o |, 0.0600

causes ‘the printout of the current
values of invernsl variables,

163 [Hane (163> ]| IFLAC Flag for sumearizing individusl LRU 1.0600
cases betueen disvingt groups af LRU
cases. Used generally for svaming
outputs of 1dentical LRU Cases shat are
COBBNAN In Lua Or aore Lheaters.,

1 = Suppresses Lthe suamarization.

9 -3 &3 & prints the results.
164 [NaneC164)] InF Selects the file nuaber on tape or disc 0.0800
that containg dal. soried by MO$ for
saintenance support posittonsg. The da'a
read by selecting INF (3 sorted from the
ARS7O-2 NACRIT dara base. IMF s used In
conjuncrion with OPER 1o butld vhe TOE
tapig¢s for personnel relasted costs.

168 [Hane <165 | tHHID An 1nteger 10 conLrol Lthe printovt of 9,0000
tndividual LAY output, Only Lhe nusbers
G L) are peraitied. IKMIB = @ prinvg

the LRU output page. THK{B = | inhibits
Lhe printoyt of LRY oytlpul.
166 [tiameC166>|10 An 1nteger 1H contro! (ke printosutl of Lhe 0. 6000

tnpus NAMELIST daras.

10 = 0 Innibits MAMELIST priatout.

10 ¥ 0 Eatire seauence =f input Jata
for all LRU'S primied cut tn
alprabesica! order.

167 [HameCI167)] 1OPER $electis the opLiIon L0 add TOE operationsl 4.0000
costs to the LOGAM outpur.
[QPER @ | Inttiates Lthe subroutltine

to compyte the Uperatiorn

and Support coets derive’

froe & \yprcal TOE siruc:iure.

The 083 costs cOmpyLed

- conform 10 QA PAN 1]-4.

140 |Wame IEH[TT An 1nLeger 1o conircl reset Tunctlions . 9040

for maintenance conceps fractions, case

total accumulators, avaitabilivy

accumutlators, workloag sccuaylgtors, and

recall of ed 1nput values.

18 e @ This is the default value and
shoulao be the value used on
the firsy pass through LOGAN,
Hith this velue the gccusulator
arrays are tnivialized without
going through the r 11 logic
1o store Lhe input data array
CSAV). If the recall array is
used on the Firss pass she
defaulty values froe BLKDAT will
be erased.

. 1R | Anticipatory control faor the
| mext LRU, Rl1 inputs used for
i an LRU case where NDeD are

rwcalled for ugse uith the next
LRU. Any va.ues 1nput for the

next case will wodify the recalled
* values, Rvatladility and vork|sad
accuaulators and case total
accuaulators are also reset
18 1> automatically reset to I by
the progrsa .{f the user requests
grand total outputls with NUC-I.
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I;ENSY Basic FORTRAM Description Input
HO. Nase Naae value
I$¢> 2 Resets marnitenance concept (G)
fractions to zero.
18 = 2 Retains saintenance concept (G
fraction from one LRU t¢
the next.
18 = 3 HNeutralizes all reset actions.
I¢ is acvtosatically set to 3 after
a4 pass vnrough the initialization
section of LOGAN. This assvures
that the accusuiators will not be
reset until the user 1nputs 18%1 or
LI
169 [Name (169 [JTEL An integer contrel Jssed to designate the 1.0000
type and location of test equipment.
JTED w | Peraivs location of Type | vest
equipment st the Direct Support,
Ceneral Supnort, and Depor sites.
JTED o 2 Peraits locarion of wtype | test
equipnent a8 in JTED = | except
J only Type 11 test equipaent i3 at
the Depo:r,
T T8 [Raas TSR An (nteger ‘o ¢%nl ‘he nusber of 1.0000
systes avallabil!ty agdes t0 be tarlied
for_she case beiny run,
171 [Mame<i?1)[KD An integer to u:’:..n fnivializasion of 6.0008
qef v
178 [Name (172 [NU An Integer L0 contrg: prinsout of cass 0.0000
totals and grend 139.¢a:8 pages, reget
the grand total accuauw:ators and provide
Lthe means for & postive poroyras stop.
NUsar)> @ Suppresses prine of tetals page.
HU & =] Printg the cAase vatals page.
This valve say be used at any
time L0 examtne Lhe contents
nf the total accumulators.
The printout of the case totals
page 18 not alcompanied by any
change In the accumularors or
any other progras variable.
HU @ -2 Prints she cose totals page
as for MU = ~| and alen prints
4 Qrand i0tals page followving
the case tosals page., Reset
of. the Case total alcusulators
is acccaplished by the control 1S.
18»1 (e automatically sev when
HUC=1 L0 resev the case total
accvaulators after printout
of the case totals pages.
NU = =3 Provides the samse function
as NU = -2, {.e,, It prints
out both the case 0tal and
the grand to-al pages.
Adaivtionally, it resets the
Qrandg toval sccusulators.
NU «« -4 Provides 8 positive program
$10p; used In cambination
with a dusay REMARK card
and & dusey UNITS card
(olloved by a MAMELIST
corc with NJ a -4,
173 |NameC173)[0D Numnber of firect Support saintenance 2, 0020
12¢ AL ions.
174 [Heme(174)]0DS Nuaber of Direct Support supply 3.0000
or stork transfer points,
178 [MNawe(172%)[0LCY) The operating level of supply i1n days for 0.0000
| consusablies at Organization supply points.
176 [NameC126)]|0LC2) The operating leve) of suppiy in days for 30.00
consumabies at Direct supply points.
177 THawe (172)[0LC3) |The operating ievel of supply in days for 36. 00
consumsbles av Ceneral supply points,
178 |[NaweC178)[0LCH) The operating level of supply tn days Cor 90.00
consuaables at Depot supply points,




Table 13 - NAMELIST

Data Content Definition and Stardard Values {(Continued!}

SENSY
NQ.

Sasic
Hase

FOR‘RRNIﬁ Cescription

Nase

Input
Value

1?29

Hame(129)

0ST(1)

The order & ship time 1n days for
Organization supply points.

30.00

Nase(180)

0ST(2)

The order & ship tise 1n days for
Direct supply points.

9.0900

Hame(181)

05T}

The order & ship tise 1n days for
Ceneral supply poinis.

102

Nase(182)

0sT(&)

The order & ship time in days for
Depot supply points.

188.980

183

Name(18))

OTF

The fraction of real Lime that depioyed
¢qu), .ment operates.

Name (184

4

Nusber Of msodule types per LRU used to
cost supply adminisiravion.

183

Hane(188)

PHR

Production raite for sodules. This
tnput, PRU and PPR are overridden Dy
the progras if Lthe rates are
insufficient to eeet the demandg.

.2373

9.0000 [

186

Nase (186>

Huaber of part types per LAKU wsed to
cost supply adefnistration.

©.8000

167

Name(187)

PPR

Production rate for parts. Refer to
PHR _description,

Hane(188)

PUR

Production rate for LRUs. Refer t0
PHR description.

[

Naag(

The sinfsum recrder quantity for modules.

[:[d

The miniaus reorder quantity for parts.

Hagne (19

ny

The ainisun reorder quantity for LRUs.

3
Hane(19
y
»

~hrpl—

Ngme 2

T

Total Depat tevz! LRU stock quantity
for all BDS locations.

193

Nane(192)

ave

TolLal organ.zatinn level LRU stock
quant ity 7. all EDL iocations,

194

Hane(194)

QTl

Total Gener al Support level LRU .tock
quentity *gr &1l DIS locations.

d9.6000

193

Name (199%)

QTN

Total Depot leve! amcdule stock quantity
for a'l DDS locations.

@.eq0@

196

Hane (196

QTME

Total Organizational level sodule stock
quantity for all EDS srock locations.

©.0000

197

Hame (197>

aTn!

Total Leneral Support level wodule stock
dquantity for all DI5 iocations

0.0089

198

Ham~(198)

aTHO

Total birert Supuort level module stock
quant ity for all 0DS locations.

©.0008

199

Hame (199)

010

Total Direct Support leuel LRU stock
quantity for all CDS locations.

9.6020

209

Name (2009)

QTPL

Tota)l Depot level part stock quantity
for_all DDS locations

e.0e80

201

Hame<201)

QTPl

Total General Support i1eve! part stock
quantity for all! DIS locations

9.¢e000

202

Name (202)

QTPO

Toral Direct Supporte level part stock
quant i1ty for all ODS_locations.

9.0000

283

Name (203)

RDD

Delay time 1n days betwveen request (or
an LRY at a saintenance Deporv and
handling of the request by the supply
pornt, Used in the computation of
avsilability 1n reckoning down-time

at the Depot.

S.0000

NHeme (204)

REQ

REC 13 srmviar to ROI but 1a this
instance, 1t sets the days af supply
at the equipsent level for condemned
aodules. 3

i.e000

203

Nase (20%)

REPEAT

Husber of LRU types in a saterial

system (EE). These are LRUs that are
simtlar in thetr fafilure rates and
saintenance concepts but because of their
type difference they lapact the cost of
supply adesinfistration.

1.0000

. 206

Hame (586)

RF

The fraction of TRC that is devoted to
LRU resove and replace time excliuding
fault 1solate ang retest tiee.

. 90080

207

Nane(207)

RID

Wnen using LOGAM supply rules, RID 13
tnput 1N days and 13 & specification
use 1o distinguish betveen the supply
allowvance for condesned modules and
parts and the nuwber of days of

supply for LRUs and for repaired
modules at the General Support level.
Within the prograa, R10 is suamed with
the tnput TDI to fors the ters RIDT

which sets the days of supply at

9.0008




Table 13 - NAMELIST Date Corntent Definition and Standard Values {(Continusd)}

SENSY Bastc FORTRAN Description lnput
NO. Nase Haae Yalue

General Support for condemned modules
and parts.

208 [Nas«(208){ROI Like RID, ROl ts a specification used o 0.0000
distinguish betveen the supply allowvance
for condemned module and parts and the
nuaber of days of supply for LRUs and
for repaired sodules at the Direct
Suppnrt level. Hithin the progras, ROI
is sumeed with the input T10 to fore the
terw ROIT. ROIT sets the days of supply
at Direct Support for condemned modules

and parts.
209 |[Name(209)|SLC1) The safety level days of supply for 9.0000
consumables at Jrganization supply
points.
210 {Hame(21@)|SLC2) The safety level days of supply for 15.00
consumables at Direct supply
points.,
211 |[Hame(2112{SLCI) The safety level day. of supply for 15.69
consumadbles &t GCeneral supply
points.
212 [Name(212)|SLC4) The safety level days of supply for 30.00] -
consumables at Depot supply
1 points,
213 |Hase(213)(|SHD Nodule scrap fraction at Depot. 1.8099
214 [Name(214)[SNE Module scrap fraction at Organization @.000@
level
213 |Nane(213)|SHF Schedulec maintenance fractton (CUCE 9.0000
definition).
s [Hane(216)[8N1 Hodule scrap fraction atv General Support. 9.00888€
7 IHame(217)i3SN0 Module scrap fraction at Direct Support. 8.00880¢
B [Name(218)|SPE Fraction for controlling the sunk portion . 0e0c

of the priae equipaent cost. Any
fraction say be used for SPE, SPEV, & SPEVR.
SPE = @ charges zer? <sinks) the COst
of the deyto,el rime equipment,
SPE = 1 charges rull cast for deplayed

squipment, §
219 [Hame(219) |SPEY Factor to comr.’  (nring of cost 1.0000
of the intvial p:.ic-an.

SPEV = @ no ¢cost for wne initial allovance.
SPEV « | charges full cost.
220 [Hame(229)[SPEVR Factor to sink costs for reordered material 1.2006
SPEVR & @ charges zero cost.
SPEVR « | charges full cost.
221 |Name(221)|STAT The depotr pipe in days between the depot 45.@0
and the rear-aost facility shipping LRUs

and modules to the depot.
2 |Hame(222) (SU LRU scrap fraction at Uepot. . RS
3 {Hame(223) |SUE LRU scrap fraction at equipaent level. T
4 Hame(a24) |SU LRYU scrap fraction at General Support level. 9. |
S [Name(22%)[SUO LRU scrap fraction at the Direct Support 8.20800
level, -
226 |Name(224){SVE Salvage fraction for cost of i1nstalled a.aeeel
LRUs at the end of the 11fe of the program. !
227 |Hame(227)>|SVR Salvage fraction of the cost for consumed 0.06001
aatecial. .
220 [Mame(228) |SVT Salvage fraction of the cost for test 8.0080
equipment,
229 [Name(229>|SVVY . [Salvage fraction of the cost for residual 0.0000
inventory,
238 |Hame(23@) [TALMAN [MNusber of test wen per calidration crewv. 2.06ege
231 [MName(231)>[TATC(1) [Maintenance turn-around time in cCays at 1.0000
the Drganization maintenance support
level. 1
232 [Hame(232)[TAT(2) [Maintenance turn-around tise i1n days at 4.000¢
ther Direct maintenance support level.
233 |Nane(23){TATLI) [Maintenance turn-around time '1n days at 8. 6000
the Ceneral saintenance support level,
234 [Name(234)|TATC4) [Marntenance turn-argund time 1n days at 9@.00
Lthe Depst support level. )
233 [{Mane(23%){TATE The number of days reqQuired for stock toO 4.0000

be obtained at the equipment level.




Table 18 - NAMELIST Data Content Definition and Standard Values

SENSY Basic FORTRAN

Name Name

Description

Input
value

Name (3360 [ TAYZ (L)

he avarlabrlity accumulator for the
aggregate nuaber of LRU‘s.

Enter 4 One 10 cutput this
availabilivy, [f the output

13 NOt Jdesired, enter a zero.

1.3000

237

Name(23?) | TAYZ(2)

The availtavilifvy accuautator for the
first subsystem grouping of

LRU’s. If vhe output is de~

sired enter & One, Ootherwise

enter & 2era,

1.0900

2398

239

Hane (238> [TRYZ2<(I)

The avasilability accumsulator for the
second subsystes grouping of

LRU’s, If the output 13 deé~

sired enter a one, otherwvise

oeNnter & Tero.

1.000d

Nase(239) | TAYZ(&)

The availability accumylator for the
third subsystes grouping of

LRU’s. If the cutput s de-

sired enter a one, otherwise

enter a zero.

1.0000

248

Name(2490) [ TAYZ(S)

The avaiiapility accumulator for the
fourth subsystes grouping of

LRU's. If the output is de-

sired enter 4 one, othervise

enter a gzero.

1.0°00

Name(2412> [ TRYZ(G)

The availability accuaulator for the
fifth subsysten grouping of

LRU‘s, If =he output is de-

sired enter a one, Otherwvise

enter a zero.

1.2090

242

Hame (242> TAY2(?)

The availabilivy accusulator for the
sixth subsystea Qrouping of

LRU’s, If the output is de-

sired #nter a one, Othervise

enter a zero.

1.0000

243

244

Name (2643) | TRYZ(8)

The availabtlity accumulator for the
seventh subsystes grouping of

LRU’s., If the cutput i3 de-

sired enter a One, Othervise

eNniler & Zero.

1.8000

Name(244) [TAYZ(9

The avarlability accumulator for the
eighth subsysien grouping of

LRUs. If the output is de-

sired enter a One, Otherwvise

enter a4 zEerod.

1.0000

243

Name (243> [TRYZC(19Q

The avarlability accusulator for the
nineth subsysties grouping of

LRU’s, If the output 13 de-

sired enter & One, Otherwise

enter a zero.

1.0000

246

Name(246) [TC

Mean 1est time 'n hOurs Y0 checkout an
LRU at any level for detection of false
no go LRUs. Used to compute demand

for lest @anpower.

- 59980

247

249

Hawe (247> 17D

Mean test time 1N hOurs 10 checkout an
LRU av any level for detection of false
‘no g0’ LRU‘s. Used 0 compute desand
for test manpover.

. 2000

Hase (248> |TDJ

Sues with TID to form variable TIDT which
sevs the nusber of days of supply for
LRUs and for repatred sodules at the
General Support level, (f .- £ LRUs
is nov cesignated at Genera: .uppart,
then TIDT suss with TEOT and TOIT 1n
computing dovn-tise 1n the availability
caltculations (RID).

15.0@

249

239

Name (249> [ TOMAN

Hnnpouor productivity factor or nuaber
of men per test crew at Dicect Support.

Name(23Q) [ TUMuW

The nean time '1n hours spent in the test
position At Jecot per test sequence.

The progras assuses that this tise will
be spent twice. Once besore

nodificarion s made and onc: after the
msodification. This 15 also t: ue for TIiMW

and TOMW.

. Seee

{(Continusd:
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SEHSY Sasi¢c FORTRAN Descriptiaon Input
NU. Name Mame value
2% |[Hame<231>|TDPMI Hanpower productivity factor or number . 9000

of men per itest equipaent crev at Depot
) (for Type | test equipment.
252 [Name<(2%2) | TDPHI] [Manpower productivity fac’*or or nusber 9,0000

of men per repalir <rev at Depot
(for Type 1l test equipment.)

253 [Nane<253) | TDPRI1 Nanpower pfoducCtivity factor or the number . 9000
of men per repair crev at Depor for fype
| tesy _equipmsent.

254 |Nawe(254) [TDPRI{ |[Manpower productivity factor or the nuaber @.0000

of men per repair ¢rew av Depor for Type
1 {1 test equipment.

253 [Nane<(253>[TDR Repair Lvime 1n hours to repair an LRU. 1.35800
Used to compute demand at Depot.

2356 |Hame<256) | TDRMAN |Manpower productivity factor or nusber 0.08060
of aen per repair crev at Direct Support.

237 |Hame (237> |TE Test tise in hours for an LRU at equipment .S5000

level. Used t0 compute the demand for
tLest IMEOUQP.

286 [Hame(258) | TEMAN Hanpouwer productivity factor or nuaber 1.08000
of men per test ¢c-e¢w at _equipaent level.
259 (Hame(239) [TENMAN |The men applied to MTTR effort at 1.0¢080

equipagnt tevel, This is a aultiplier
of the nuaber of eight hour shifis
needed to perfora the work

260 |Name<26@) | TEC Pipelength in hours betueen 2quipment Q.e000
level and Direct Support uhen using
LOCAN Supply Rules or expedited rime
for obtaining a spare uhen using LOGCAM
Maintenance Rules (definition of OL).
281 |[Mame<C261) | TER Repair time in msanhours for an LRU at 8.000¢
equipment level, Used 10 compute the

| demand for repair sanpouer. I
262 |Naae(Z2€2)| TERMAN |[sanpower productivity factor or nuaber 2.0000
of repairman per repair crev at equipment
level,
263 [NameC263>|TF aean tiwe in hours to test and LRU at ©9.09080

Direct Support., It is the total time per
service action 1a the test position and
it {8 used to set the demand far test
equipsent and for test equipment mwen.
264 |[Nawme(264)[TFR Repair tr1ae {n hours for an LRU at Direct 0.08000
Support. Used 10 compute demand for
reapir wanpower.

263 |[Nase<263) | TGHAN Ranpower productivity factor or nuaber 2.0000
of men per test crew at GCeneral Suppore.
266 |[Mane@<266) | TLRNMAN [Manpover proguctivity faclor or anuaber 2.0000
of repairuen per repair crev at General
Support

267 |Name(2672|T1 Test time 1a hours Cor an LRU at General 9.0000
Support. Used t0 compute devand for test
sanpaover

268 (Name(268)[T1D Sumas with T3] 0 form variaple TIDT wnich 9.9v000
$eLs the nuaber of days of suoply for
LRUsS #nd for reparired acdules at ihe
GCeneral Support level. If ‘tock or LRUSs
fs not Jdesignated at Cenera! Support,
then TIDT suas with TEOT and TOIT in
cospuUting dovwn-time¢ (n the avarliability
calculationy C(RID).

269 [Mame(269){TImW The wean L1ae 'n hours spent 1n the test 0.0000[

position at General Support per test
sequence. The prugram assumes that this
time will be spent twice: once Lafore a
modification and ance after ihe
sodi1fication,

279 [(Name(27@>[T10 Sues with TOI to make the vari1able TOIT, 9.0000
TOIT states the number Of days Of supply
4t Dtrect Support for LRUs (repaired or
condeansd) and modules which will be
repatred. If LRU stock 13 not desrgnated
at Direct, then TOIT al30 adds agdrtional
down-time to TEOT 'n the computation of :
l avarlapility C(ROL>.
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SENSY Dasr¢ FORTRAMN Descraiprion Input
NO. Name Naane Value
271 |Name<2?1)>|TIR Repatr timwe 1n hours of an LRU at General 8.0000
Support. Used to compute demand for
repaIr sanpovwer.
1 272 |Name(272>|THD Test time 1n hours for wmodule checkout 113
at Depot. Used to compute demand for
test taneoucr.
273 [Hame(273){TmDD The time 1n hours for modificatton kit 9. 6600
installaLion per repair crewv ar Depot.
27?4 |Hame(274>[THDR Repair time 1n hours for a mudule at @.0600Q0
Depot. Used to compute demand for repair
sanpower,
. 278 |Hamec223) | THI sean test 1n hours for moduie checkout 4. 0090
at Ceneral Support, Used to compute
demand for test manpower.
276 |[Name(276)(TNID The time 1n hours for aodification kit 9.98000
installat10on per repair crev at General
. Supporst.
27?7 |Hame<2772)|THIR Repatr time in hours for a4 eodule at 9.0000

General Support, Used 1o compute demand
for repair sanpower.

278 |[Mame(2?28)|THO Mean test time in hours for module 8.0000
checkoutr at Direct Support. Used to
compute desand for test manpover.

279 |[Name(279)|TNOD The tise in hours for modificatium kit Q.0000
installation per repair crew at Direct
Supporst,

280 |[Hame(28@)[TROR Repair time in hours for & sodule at @.086a0

Direct Support, Used to compute demand
for repair aanpouer.

281 [Hase(201)]|TOE Pipelength in hours between Direct Support 9.9000
and equipsent level when using LOGAN Supply
Ryles used with TOE.

282 |Name<28221TOI Suss with TI0 to make the variable TOIT, @.000¢
TOIT states the nusber of days of sSupply
at Direct >uppurt for LRUs C(repaired or
condeanrd) and medrles which will be
repatred, If LRU stock i3 not designated
at Direct, then TOIT also adds down-time
ty TELT 1n the computation of i
availapility (ROID.
283 [Name(283) | TOMW The sean time in hours spent in the test ¢.0eaqe
position at Direct Support per test
sequince. The progras assumes that this
time will be spent twice: once before
the modificatiun is installed and once
after the modification is installed.

284 [Nawe(284)|TONHAN |Nusber of men per cOntacty support creu 2.0000
(Type IV te3t equipment).
283 |Name«283) | TRC Down=ti1me in hours per service demand at ‘
equipment level Cequivalent to MTTR).
~ 286 |Name<286)|TUNMD Used 1n concepts GN, GP, GQ, GS, ang GT 81.00.

which catll for LRU and sodule repatr at
Depot., TUNMD sets the supply allowvance 1n
hours for moduels at Depot to cover thu
time betwueen removal of a module from an
LRU unts]l the module i3 repaired and
returned 1o service for servicing further
LRUS.
287 |Hame(287){TURI used 1n concepts GM, GO, and GR which 84.00 |
call for LRU and sodule repair at Ceneral
Support. TUMI sets *he supply allowance
in hours for modules at General Support ‘
10 cover Lhe time betueen rescval of a
acdule fi-om an LRU until the aodule
18 repaired and returned t0 servicCe for
s¢rvicing further LRUS, _
208 |Nawme<268)|TUNOD Used for maintenance concepts LG where 54,30
both LRY and module repairs are performed
at Direce Support, TUMO sets the supply
allowance 1n hours for sodules ar Direct
hd Support to cover the time betueen removal
of a module from an LRU until the sodule
is repaired and returned 10 service for
servicing furthar LRUS.
289 [Name(289) WD The scheduled worl wesk in hours for test 49,09
equipment at Depot. H

<
N




Table 18 -

NAMELIST Data Content Definition and Standard

Values

{(Continued’

SEMSY
HO,

Basi¢
Hame

FORTRAN
Haae

Description

lnput
Value

299

Hame (290)

The scheduled work week 1n hours
crews at fepot.

for test

40.0€

291

ame(291)

The scheduled work week
repair crewvs at Depot.

in hours for

49.0@

Name (292>

Schedul ed work veek 1n hours for
equipaent at Org.nizattion,

test

44.9@

293

Name<293)

Schedul ed work week 1n hours for
crevs at _QOrganization.

tLest

44.00

294

NHane (294>

Schedul ¢d work veek :n hours for
crews at Orqanization.

repasr

44.00

Name (293>

The scheduled work week tn hours
equipaent at General Support.

for test

44.00

296

Name (296>

The scheduled work week 1n hours
crevs at General Support.

for test

44.00

297

Name (297>

HIR

The scheduled work week 1n hours
repair c¢rewvs at General Support.

for

298

Hame (298)

The shipping veight 1n pounds of a module,

299

Nasme (299>

WHR

The work week 1n hours for repa'r aen
performing TRC work on major tlems.

44.00

44,00

308

Hamo (300>

HAT

The .ork week 1n hours for Type V test
equipaent .

44.80

301

Nawe (381>

The scheduled work week in hours
equipment at Direct Support.

for test

44.90

302

Naae(302>

Ths scheduled work week 1n hours
crevs at Direct Support.

for test

44.00

383

Name (303

HOR

Tne scheduled work week 'n hourg
repair crevs at Direct Suppert.

for

44.00

Hame (314)

WP

The shipping weight 1n pounds of a part.

6.0000

Name (3895)

WTK]T

The shipping weight 1n pounds of sod kit.

~injoies

Name (306>

The shipping weight 1n poungs of an LRU.

Hame(3

73

TRT

The annual attriti10on fractron foer LRU3.

It represents an annual demand for reissue
and reprocurement to replace sttrited
LRUs. It operates 2n “he population of
1nttalled LRUS t0 Qetermineg the number

1o be replaced rach year. HW1tFin the
progras YAT 13 converted to ““°, an
hourty atirition rate, “R‘, 1n turn,
aultiplied by OIF to get the redl Lime rate.

8.0008

2.0000

3e8

Hame (300

YD

The length of the development phase of
the program 1n years. [t 13 only used
1n computing prrsent value of costs
incurred during a development phase
(defitnition for FINT),

@.0080

309

Hame (309)

YAWO

The nusber of MWOs per ytar per LRU.

YMHO is tnput as a percent per year of
MUOs expecied to be performed 10 the

11fe cycle, 1.e., 1f tyo MHOs are expected
1n a life cycle of 10 years, YRW) = 8.2,

9.0000

319

Nane(31@)

3

The length of the production or
acquisition phase 'n years, [t 13 used

1n computing the present value of costs
1ncurred during the producti1on phase.

1t 13 alsd used 1n estimating the 1nitial
producti1on rate wnich 16 USed &5 A
reference rate 1n the wa'n program
the computation of reorder buy quantities.

"

1.8000

3

Nawe (311D

YR

The duration of the operation and
maintenance porti1on of the progran
years.

in

fany of the cost computations for
support are directly proportional to thais
fnput. It 1s also used 1n cumputing
present value of operation ard maIntenance
expenditures.

10.80

312

Nane (312>

Yz

Input 1n the dimension of years and
be posrtive or negative. It 13 used
the coerputation of present value of
COSts Lo chanQe the Zero print of
reference at which wresent value
started. The program treats YD,
YR as conseculive non-guerlappimng time
intervals. Nominally, present value 13
comaputed for the end of
phase ard the start of
maintenance phase. Y2 shifug
by as many years ahead

aay
in

13
YP, and

the production
the operation and
Lhis point
[N

of or afie-

8.0000 -




) Table 1& - NAMELIST Data Content Definition and Standard

Values

{(Continued?}

SENSY Basic
MO, Name

FORTRAN
Nueme

Description

Input
Value

Thus, 1f YZ equals the negative of YP,
then present value 13 stated at the start
of the production phase. [f Y2 13
positive, 1t aoves the point $0 sany
years into the OWM peri1od from 1t start.
Shifting YZ from LRU to LRU in the 1nput
sequence of LRUs being analyzed and using
tunk co3t input controls can accomplish,

tost 10tals.,

at present value, a time phasing of program

, 313 [Name<313) | 2FL

Round=-off rule used 1A COmputIing service
channe! qQquantities uhen 1nteger round-off
is invoked.

1.08000

314 [Name(3t¢)]2!

Fraction of MWOs tnstalled at Ceneral
Supporst .

.999¢%

- 313 [Name<C315)|2MC1)

The round-off f(racitions for modules
at _Equipment supply points. (2FL].

9995

316 'Name<l16)|2ZN(2)

317 [Name<317)|2ZNCD)

318 |Name<318)|2M<4)

The round-off fractions for modules
at Direct supply points,(ZFL],

. 9999

The round-of f fractions for modules
s _General supply points.(ZFL].

. 9999

The round=off fractions for aodules
as Depot supply points.(2ZFLI.

<9999

319 |NA=e(319>]20

320 |Name<320>]2P(1)

Fraction of NMHOs inatallied at Direct
Support .

9.0000

The round=-off fractions for parts at
at Direct supply points.(ZFL].

<9999

321 |[Name<321) [2P(2)

The round-off fractions for parts at
at Geners! supply points.(2ZFL).

<9999

322 |{Name<322)|2PCI)

The round-off fractions for parts at
at Depot supply points. (2FL).

.9999

323 |Name (323> {2U<C1)

The round-off fractions for LRU’s at
at_Equipment supply points.CZFL].

324 [Mame(J3247]2U<C2)

-9999

The round=-off fractio~s ror LRU’s au
at Direct supply points.(ZFL].

-9999

325 |[Mame<3235){2UC32

The round=off fracrions for LRU’s av
at_General supply points.(ZFL].

9999

326 |Name(¢326)|2uce

The round=off fracvions for LRU’ S at
as Depotr_supply points,(ZFLJ],

<9999

f 327 |Name<327) | SENSY

An array dimensioned by 266 orgainZed in
the NAMELIST/L/ format 1o conduct
sensitivity runs. Refer 10 section 3.3
for a description of sensitivity analysis.,

0.0000

328 |Name(328)]T

Table of Organization and Equipment

(TOE) dimensioned by 20808. The con ents
of this array are not used unless [0PERs}
input and case totals are selected uwith

NUC-1,

1

©.0000

S92



Appendix 3

SCRAPIRONS’s Qutput For Design Configuration # 1
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Tuztem Reliabilare FPredaictions
Hour: 0f Hour 2 Of Howr = 0OF Howr 2 OF
continous [ Containaus P Continou:z F Contingus P
Nperationt () {0peration] (% |dperation] (4 |[Op2ration ¢
291199.6 1923}] 35.4 ~R2B| Sv.7? 3pe2H) 135,z
491100.9 1942 34,32 2043| 49,9 39431 12,53
£G1100.08 136t 34,73 c9ed| 49,1 2059 2ed
30) 99.9% 1380 53.7 298n| 4.4 3924 10,9
190 99.9 1190 23,1 21e8| 47.6 3109 17.5
120 99.8 11209| 382.S 2126] 46.3 3120 7.l
149 99.7 1140) 81.9 2140 46.1 3148 16.7
168] 99.7 1169 81.3 2169| 45.3 3168 16,73
1890| 99.6 1138] 206.7 2180 44.6 31801 15.5
200| 99.% 1200{ 29.1 2209| 432.83 3299| 19.5
220 99.4 1220 79.5 22201 43.1 22261 15.1
240 | 99.2 1240 78.9 22461 42.4 3240{ 14.5
260 99.1 1260] 78.3 2269 41.7 3268 14,4
289 98.9 1280 ?77.6 2280 48.9 32589 14.09
300| 98.8 130¢| 7?7.0 2300 49.2 3380 13.7
320| 98.6 1320] ?6.3 2329] 39.5 3328 13.4
340! 968.4 1340| 75.7 2340) 38.8 3349 13.0
360| 98,2 1360 75.0 2366| 38.1 33608} 12.7
389| 98.0 1388 74.4 2380| 37.4 33801 12.4
409| 97.8 1400| 73.7 2498 36.8 3409 12,9
420 97.% 1420 ?73.0 2428] 36.1 3429 11.7
440 97.3 1446 72.3 2440! 35,4 3440 11.4
468| 97.0 1460] 71.6 2460 34,7 3460 11.1
48¢| 96.8 1400 76.72 2488 34.1 34861 19.3
Se9| 96.S 1S00| ?76.2 25909 33.4 3568} 19,6
$20] 96.2 1520 69.5 2529 32.8 3520 19.3
5401 95.9 15481 63.2 25481 32.2 2546 10.9
S€Q| 95.6 1560| 68.0 2560( 31.6 35660 9.7
$89| 95.2 1588| 67.3 2536 30.9 2580 9.5%
€00 | 94.9 1606| €6.6 2680} 38.3 3400 9.2
628| 94.6 1620| 65.9 2628 29.7 3620 9.9
6481 94,2 1640| 65.1 2646 29.1 2640 8.7
660! 93.8 1660| 64.4 2€60| 23.5 3660 £.5
680| 93.4 1688| 63.7 2683 28.8 3680 3.2
788! 93.9 1700 62.9 2700 27.4 3709 3.0
7?28 92.6€ 1729 €2.2 2720) 26.8 3729 7.8
740 | 92.2 1740 61.5 2740 26.3 3740 7.6
766| 91.8 1760| £0.7 2768] 25.7 37f5 i
780 9:.3 1750| 608.9 276881 25.2 : i
800 90.9 1809] 59.3 2800| 24.6 gl n.9|
820 909.4 1828 58.6 2829 24.1 38z¢ 6,7
840| 90,0 1840| S57.% 2842 23.6 338449 6.5
860| 89.5%5 1868]| 57.06 28681 23.1 2869 .4
8388| 89.4 1889 S56.2 23389 22.6 33219 .2
990 | 83.S 19e9| S55.4 2999 22.1 3909 €.9
929| 88.6 1929| S4.%4 2929 21.¢€ 3929 .8
940[ 87.5 1940 53.2 2540] 21.1 3941| 5.5
9€6| 87.9 1969 2.0 296B| 20.6 3960 5.5
980 | 86.5 1920 Ce 2929 2@8.2 3950 T3
1082 85.9 2003| S1.5 329 19.7 4929 5.2
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System Dazian Paraneter Eztimate Summary ]

System Parameter Poinnt Satimats
Maan-Time-Between-Failures 2133.91 hours
t
Mean-Time-To-Reparr 223.88 Minutes

Line Replaceable Unit Con-

. sumption Rate Per Thousand
Hovrs of Operation 6.02 LRU s .
Inherent Availability 99.83 %

Average Number of (RU’s
Replaced, Upon System

Configuration Analusis Qutput Summary

The Mean-Time-Between~Failure Predictions Itemized Below Ar= Based On Yhe
Assumption That No Repair Actions Are Initiated Prior To Configuratior
Failure. Upon Failure, The Configuraticon Is Totally Restored.

Configuration Name MTBF MTTR Inh2rent
{Hours> {Minutes’ Availability
{Percent}
Function 1 9366 $34.73 99.909494
Function 2 6936 | 371.81 $9.91093
Function 3 9971 287.53 99.91920
Function 4 3825 144,33 29,93714
Function S 25139 367 .98 99.97%567
Function © 12622 262. 14 99.,.965949
Function 7 16041 260.%59 99.972%90 A
: Function § 11748 125.90 99.98227;1
Function 9 112490 127.32 39.9811&
Function 1@ 5041 120.092 93,36033 ¢
Function 11 7990 262.15 99.34535
Functicon 12 15551 ©4.110 33.3383993
Function 132 goz4 il9.52 A9,57702

=




Frobabylizre Lirsae-Replacsable-Umit Consumptron at Farlures

The averags number of LRU’ s replaced when the system fails is
3.77., The standard dewiation of this randon variable g 2.12.
The drstribu.ton oFf this randomn vcariable 13 illustrated in the below fFigurs.
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a ] 2 3 4 S B Ie 8 9 (a
Number of LRU's Replaced at Faiilure

Humber Of LRU s

Replaced 1 2 3 4 S [ ? 8 9 19
Pr-obability Of
Qccurrence (%) %] 40 21 Q 11 3 @ %] ? 5]
Probabilivy OFf
Zoor Lezs {%7 a 49 61 20 21 24 Q32 932 1939 133




Appendix 4

SCRAPIRONS s Qutput For Design Configuration # 2
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Suztem Reliagbirlae

v Fredictircms

Hourz 0OFf Hours OF Hours OF THours OF
Conti1nous R Continous R Continous R Contincus F
Jperation| (5 |Operation] <%: lOperation| ¢ |Operation| 53
121169,3 2ig}] 87.& 1318 S7.4 £rl2]| 25.3
351,06 9325] 87.3 1338]| S6.8 272! 24,8
S4{10Q,0 954] 26.85 1354| S6.1 a734| 24,3
72| 99.9 972| 36.3 1372] §5.3 2772 23.8
90| 99.9 99| 85.8 1899] S54.6 2799 23.3
1908] 923.% 1082} 85.73 1993 |] S53.8 2305 | 22.
126 99.3 1826| 84.8 1926] S$3.1 2326| 22.4
1449 99.7 1944 84.3 1944 S52.4¢ 2344 21.9
162] 99.7 1062] 83.8 1962] S51.°7 2862] 21.5
189] 99.5 1980] 83.3 1988 $8.9 28809 21.9
138] 99.5 1098| 82.7 1998] S8.2 28931 20.5
215] 99.4 1116| 82.2 2016| 49.5 =218 28.2
234 99.3 1134] 81.86 2834| 43.8 23341 19,7
2521 99.1 1152] 81.1 2052 48,1 2952| 19.3
270 $9.0 1170 86.S5 2078 47.4 2970] 18.9
238| 98.9 1188| 86.0 2088 | 46.7 2988} 18.95
306] 98.7 1236, 79.4 2106| 46.0 30086 | 18.1
324} 98.5 1224 78.8 2124 45.3 3824 17.7
342] 98.4 1242| 78.2 2142| 44.6 30424 17.3
360! S$8.2 1260 77.7 2160 43.9 3060 16.9
378| 98.0 1278 77.1 2178| 43.2 3078| 16.5
396| 97.8 12961 76.S 2195| 42.5 3098 | 16.2
414 9°7.6 1314, 735.9 2214 41.8 3t114 15.8
432| 97.4 1332] 75.3 2232] 41.2 3122 15.4
4591 97.1 1350; 74,7 2250 49.5 3159 1S.1
468! 96.9 136c! 74.1 2268] 39.9 3153] 14.8
486 96.5 1386| 73.5 2286 39.2 3186 14.4
504| 96,9 1494| 72.8 2394 | 38.6 3294 14.1
£22]| 95.1 1422] ?72.2 2322 37.9 3222 13.7
549! 95.8 1440 71.93 2340 37.3 3249 13.4
5%58] 95.5 1458 70.9 2358} 36.6 3258 13.1
S761 9%5.2 1476] 70.2 2376 36.0 32751 12.8
994| 94.9 1494 69.6' 2394 | 35.4 3294 12.5
612 94.85 1512]| 68.9 2412| 24.8 3312 12.2
630] 94,3 153@] 68.2 2438 34.2 3230 11.9
643 93.9 1548] 67,6 2448| 33.6 2348 11.6
6651 93.58 1566( 66,9 2466| 33.8 3366 11.3
634| 93.2 1584 | €6.2 2484 32.4 33384 11.1
?02] 92.9 1602| €5.6 2592 31.8 3492| 19.8
728 92.S 1629 64,9 2520 31.2 3429 1.5
?38] 92.1 1638 €4.2 2538 3@.7 3438( 190.3
’S61 91.7 16%6| 63.5 2556 39.1 3456 10.8
274! 91.3 1674| 62.9 2574| 29.5 3474 9,7
792 96.9 1692| 62.2 2%92| 29.0 2492 9.5
219 99.5 1716 61.5 2618]| 28.4 29519 9,3
828 99.9 1723] 60,3 2e28]| 27.9 3522 9.9
846 89.¢6 1746| 60,1 2646 27 4 3546 8.8
864 89%.2 1264| 59.5 2654 | 26.8 3564 8.6
g832!| 88.7 1782] $8.82 2e82| 2&.2 38532 8.3
300| 28.2 1899 | S8.1 2708 25%.3 28 &.1
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Sy

i

tem Design Parameter Estimate Summary

System Parameter Point Estimate
' Mean=-Tims~Bestuweern-Failure 2091.78 hours
Mean-Time-To-Repair 208.24 Minutes

Line Replaceable Unit Con-
sumption Rate Per Thousand
Hours of Operation 5.86 LRU s

-

i Inherent ARuailability 99.83

i ARverage Number of LRU’s
; Replaced, Upon System
Failure 3.53

Configuration Analysis Qutput Summary

The Mean-Time-Between-Failure Predictions Itemized Below Are Based 0On The
Assumption That No Repair Actions Rre Initiated Prior To Configuration
Fajlure. Upon Failure, The Configuration Is Totalily Restored.

Configuration HName MTBF MTTR Inherent
{Hours? {(Minutes? Avaitability
{Percent)
Function 1 8236 407.71 9%.91756
1 Function 2 6936 371.01 89.91893
Function 3 5971 287.53 99.31980
Function 4 3825 144,33 99.93714 .
Function S 19178 145.00 99.33749
Function 6 10336 2li.41 99,26592
Function 7 16041 269.39 99,97299
Function 8 11748 123,00 99,93227 :
Function 9 11240 127 .32 99.98112
Furction 10 S84l 120.82 | _99.%6033
Function 11 _ 7990 262,15 9%,2453%
Function 12 159551 94,99 39,289932
Function 13 w24 119. €2 9%,37720%

£




Praobabtlrzta: Lire-Replaceable-Unit Comzumption at Faltlurs

The averags numbesr of LRU 2z replaced when the system fails is
32.93. The standard deviation of this random variable i3 1.239,
The distribution of thi1z random variable is illustrated in the below figurs,
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Replaced 1 2 3 4 S [ 7 8 3 19
Probability 0Of
Qccurrence (%) 5] 39 30 4 11 9 17 9 %] %)
Probability Of
Voor Leszz 1y 5] 39 ¥ 73 o2 33 190 196 10 196

Dy
Y




Appendix S

SCRAPIRONS s Qutput For Design Configuration # 3

v




apstem Relrabivivt Fredaictaaans
Hours 1§ Howurz 0OF Hourz Qf Hours Qf
Contirous [ Conmtanous F Contirous r Cont 1oz R
Qperation} %40 [Operation]| (Y |0peration] (%) (Cperation 3
321 99,1 1232 49.7 232 5.2 kR 2
641 a8, 1684 29.6 3264] 5.1 e N
96| 37.2 1596 38.4 22961 4.7 RS . 2
128] 9e.2 1728] 37.3 3328] 4.5 4923 L2
160 as.2 17éa]| 36.3 33508 4.2 49ER B
132] 94.2 1792] 35.2 3392 3.9 3322 2|
224 93z 1524 34.1 3424 3.8 Saz4 Al
256 92.2 1856 33.1 33456 3.6 5356 .1
288[ 21.2 1388 32.0 2488 3.4 EE 1]
320] 299.1 1520| 30.9 3520 3.2 S129 i
3521 23.0 1252] 29.9 3552] 3.9 5152 .1
384 87.9 1234] 28.9 3584| 2.9 5154 .-
416 s¢.38 2ol6] 27.9 3€16]| 2.7 5216 ¥
448 8S5.7 2048] 26.9 3648] 2.6 5243 1
488 | 84.¢€ 2889 25.9 3680 2.4 5238 .1
512] 83.5 2112] 25.0 3712 2.3 5312 1
S44] 82.3 2144 24.1 3744 2.2 5344 a7
576 81.1 2176 23.2 3776] 2.0 S376 1
608| 808.0 2208 22.3 3808 1.9 5423 1]
640 78.8 2248 21.5 3840 1.8 5440 1
6v2| 77.6 2272 29.7 3872 1.7 547 1
784| 765.3 2304] 19.9 3904 1.6 5594 .1
736 75.1 2336 19.1 3936 1.5 S53¢ B
768| 73.9 23€8] 18.3 3968 1.4 SSE3 .0
g8ee| r2.7 2400] 17.6 4990 1.3 L 9
832 71.4 2432] 16.9 4832 1.3 S632 )
g8€4| 73.2 24€4| 16.2 4064 1.2 S5¢64 .9
896| 68.9 2496| 15.5 4996 1.1 5595 8
9528 67.7 2528] 14.9 4128 1.9 572 2
96@| €5.4 2560| 14.3 41609 1.0 5760 .0
992 65.2 2592 13.7 4192 ) Sr92 .0
1924 63.9 2624 13.1 4224 .9 S524 .0
i0S6[ 62.€ 2656 12.5 4256 .S 5555 9]
1088 61.4 2688| 12.9 4288 .3 CEEE ¢
1120] 69.1 27z2e] 11.4 4320 .7 53289 .0
1152 S&.9 2752 19.9 4352 .7 S35z . @
1184 S7.€ 2784 19.4 1384 .6 S354 @
1216 S5.4 2316] 19.0 4416 .6 0185 . @
1248[ 55.1 23438 9.5 4443 .S TrE . @
1280 53,4 25801 9.1 1489 L5 e @
1312] s2.7 2912 8.6 4512 .5 6ll1e 8
1344 51.5 2944 8.2 4544 . 4 5144 X
1376] Sa.2 2976] 7.3 4575 . 4 Elre Lol
1493] 4.0 :Gw8| 7.5 31608 4 SRR e
1440 ar. = 3948 7.1 1549 .4 FEEER L0 |
1472 45.¢ 3e72| &.8 522 .3 R .0
1504| 45.4 J1ed| 6.4 T ! £304 0
1536 44.2 3136 6.1 BEYERE .3 £336 @
15658] 4z.@ 3168] S.= TT3Te: .3 EEL N
1599f 41,9 3zwe| S.51 TTTTTEThe L3 =
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Sustem Design Paramster Eztimate Summary

Sustem Parameter Point Estimate

Mean-Time-Betwsen-Failure 1429,37 hours

Mean-Time~To-Repair 130,80 Minutes

Line Rep'aceable Unit Con-
_ sumption Rate Per Thcousand

Hours of Operation $.77 LRU ¢

Inherent Auailability 99.88 %

Ruverage Number of LRU’s
Re¢placed. Upon System
Faitlure 3.06

Confiquration Anxlysis Qutput Summaty

The Mean-Time-Betweer-Failure Predictions I[temized Below Are Baszed On Ths
Azsumption That Mo Repair Actions FAre lnitiated Prior Tn Confijurat..on
Failure., Upon Failure, The Configuration Is Totally Restorsd.

Configuration Hame MTBF MTTR Inhersnt
oW {Hours) (Minutes: Availability
. {Percant’

Function 1 8236 497,71 99,9175¢6
Functinn 2 6936 371.81 23,91993
. Function 3 5110 242.72 99,92079
runction 4 38295 144,33 33.92714
Function S 19178 149,99 99,33740
L Function 6 10336 211.41 39.9€5%2
' 1 Function ? 6289 114.32 53.96372
| Function 8 11748 12%.069 29,98227
Function 9 11240 127, 32 99.9€8112
Furnction 10a 5842 53.09 39,9570
Function_ 10b 7986 $9.00 99,9841 3
Functaion 11 7990 2v2.19
funcrion 12 195551 34,80 |
L Functior 12 2924 1:9.82 3y .




Praobabrliztic Linse=Replaceabls-Unit Consumption at Fallure

The auverags number of LRU s replaced when the system fails is
2.98. The standard deviation of this randem variable is 1.25.

The distritbution of thiz rardom variable 13 1llustrated in the below figure.

(O T . PSRN o il s I S §

+ 0

O

1 L 1

B 1 =2 3 4 5 & 7?2 @8 3§ g
Number of LRU’s Replaced at Failurs

Numuer OFf LRU 3

Replaced 1 P 3 4 S 5 7 2 9 19
Frobability 0Of
Nccurrence % 16 32 <6 11 9 9 195 9 0 %)
Probabrlity 0Of
¥ or Legs (%} 1s 43 74 3% 2% 29 136 199 136 199




Appendix 6

SCRAPIRONS“s Output For Design Configuration # 4
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Sustem Relratrlite Predictians
THours of Hours Qf Hours QFf Hours Of
Continous R Continous R Continous R Contincus R
Operation| (%) [Operation) (%} |QOperation| (% |[Operation) %}

29] 99.1 1928| S2.8 2928 18.5 3024 4.9
49| 98.2 1949 S1.°7 2840} 18.0 30449 3.9
58| 97.2 18681 SvB.2 2960) 17.5 3860V 3.3
30| 9e&.3 1980| S9.v 2980} 17.1 3080 3.6
18| 95.4 1108 49,1 2108 16.6 3100 3.3
120 94.5 1120| 48.23 2120] 16.2 3129 3.4
149} 93.5 1148 47.5 2148} 15.8 3140 3.3
160| 92.6 1169]| 46.86 2168[ 15.3 3160 3.1
1890 91.7 1180 45.8 2186 14.9 3180 3.9
208| %8.7 1200] 45.0| 2289| 14.5 320@ 2.9
220! 89.8 1228 44.2 2220] 14.1 3220 2.8
249| 88.9 1249 43.4 2240| 13.7 3249 2.7
26@| &7.9 1260 42.6 2260) 13.3 3268 2.6
280| 87.0 1280| 41.8 22890 13.0 3280 2.5
309| 86.0 1300( 41.0 23008 12.6 33060 2.4
320| 85.1 1328| 46.3 2329| 12.2 3320 2.4
340! 84.2 1349| 39.5 23401 11.9 3348 2.3
350| 83.2 13601 38.7 2360] 11.6 3360 2.2
380! 82.3 1389| 38.0 2388 11.2 3388 2.1
400| 81.3 14090| 37.3 2466 10.9 3400 2.9
420| 80.4 14201 36.5 2428 18.6 3420 2.0
440| ?79.4 14409 35.8 2440 10.3 3449 1.9
460| 78.5 1460 35.1 2460| 190.0 3460 1.8
480 ?727.5 1488 34.4 2489 9.7 3488 1.7
588| 76.6 1S08| 33.°7 2500 9.4 3509 1.7
5221 ?5.6 1520| 33.9 2520 9.1 3520 1.6
$40| 74.7 1548 32.3 25490 8.8 3540 1.6
368 3.7 1569 31.7 2560 8.6 3564 1.5
$890| 72.8 1580| 31.9 2580 8.3 3580 1.4
€0@| 71.8 1680| 38.3 2600 8.8 3608 1.4
626) 78B.9 1628 29.7 2620 7.8 3629 1.3
€48| 69.9 1649 29.° 2640 7.6 3640 1.3
€€B| €9.0 16608| 28.4 2660 7.3 3668 1.2
€80! €8.0 168@| 27.¢ 2689 7.1 3689 1.2
790| 67.1 170e| 27.2 2700 6.9 3700 1.1
7208 66.2 1720! 26.6 27280 6.7 3720 1.1
740 65.2 1748| 26.98 2740 6.4 3740 l.g
v6Q| 64.3 1766] 2S5.5S 2760 6.2 3760 l.9
38| €3.4 1788) 24.9 =789 6.0 3788 1.6
300| 62.5 13991 24.3 2800 5.8 3800 .9
1 826 €61.5 1820 23.8( 2828 5.7 3820 .9
8408 | €08.6 1849] 23.2 2840 5.5 3840 .9
1 3601 S9.7 1868 22.7 2869 5.3 3860 .8
380| 58.8 1880 22.1 2880 5.1 3880 .8
308| 57.9 1900 21.56 2909 4.9 3980 . &
920 S7.@ 1920 21.0 2920 4.8 3920 .7
34| S6.1 1949| 20.95 29490 4.6 3940 7
9681 3%5.2 19668! 20.0 29640 4.5 3960 Nd
989] %4.3 1989 19.95 ... 2988 4.3 3989 . &
i89A| S3.4 298431 19.9 20880 4.2 4899 .5
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System Design Parameter Estimate Summary

System Parameter Point Estimate
Mean-Time-Beotween—-Failure 1234.64 hours
Mean-Time-To-Repair 168.44 Minutes

Line Replaceable Unit Con-
sumpticn Rate Per Thousand
Hours of Operation 5.73 LRU’s

&N

Inherent Ruailability 99.77

Average Number of LRU’s
Replaced, Upon System
Failure 2.84

configuration Analysis Qutput Summary

The Mean-Time-Between~-Failure Predictions [temized Below Are Baszed On The
Assumption That No Repair Actions Pre Initiated Prior To Configuration
Failure. Upon Failure, The Configuration Is Totally Restor=zd.

Configuration ®Wame M1BF MTTR Inherent
(Hours? {Minutes) Availability
(Per-ent,

Function 1 8236 467.71 99.917356

Function 2 €936 371.01 99,911393 - .

Function 3 S110 242.72 29.929%0 |

Function 4 3823 144,33 99.,€3714 .
[ Function S 15987 77.00 99.99197 ]
| _Function 6 10336 211.42 99,95359¢ -

Function 7 6289 114.32 99,96372

Furction 8 38095 64,880 39,.98163

Function 9 11240 127,32 99.98112

Function 106a 2842 $3.60 ‘39,.98793

Function 1Bb 7086 $59.90 99.98313

Function 11 72990 262.195 99.94939 |

Function 1z 10528 34,00 _29.9385%3 .

Function 13 8@24 1i8.62 99,97 743 |
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Frobabrlastac

LRU" s
ztandard deviation of

he average number of

T
2.84. The

Line-Replacecable-Unit Consumption at

-
!

Fairlurs

replaced when the system fails is
this random

variable is 1.89.

Fe distribution of this random variable is 11lustrated in the helow figurs,

1 i L 1

a 1 2 3 4 5
Number of LRU s

Number 0Of LRU’s

B ? 8 9 La
Replaced at Failure

Replaced 1 2 1 3 4 S 6 ? 5 9 19
Probability OFf j
Decurrance (%) 24 34 19 190 %) Q 14 2 4] %)
Probability OF
% or Lezs 1%} 24 53 76 36 5 36 | 149 l 139 196 g9




Appendix 7

SCRAPIRONS s Output For Design Configuration # S




Tzt e

Fslrability

Fréedictions

Howrs 0f Howurs Qf Hourz 0f Hogez Of
Continous E Comtimous P Continous r Cantinous E
Qperation] (%! |Qpsration] XY |Operation]| {%N: |Qperation| 5,0
13| 98.% 213( 47.7 1818] 1£.2 ov1a 4.1
36| 97.€ QA36| 46.72 1336 1.5 Zr3e 2.9
S4] 6.9 954 46,1 1854] 16.1 27 S 3.3
72| 95.3 9721 45.2 1372 15.7 2772 3.7
Q0] 94.2 90| 44.4 1390 135.3 279 3.5
192] 33.@ 1938| 43.8 19981 14,9 =893 3.5
126 91.2 1926 42.8 1226 14.5 2826 3.3
144]| 90.7 1344 ) 42.1 1944 14,1 2844 2.2
162| 59.6 1962 41.3 1962| 13.8 28682 3.1
188| 88.5 1038 40.5 1936 13.4 =530 s.A
198] 37.3 1998| 39.8 1998 13.1 =333 2.9
216 86.2 1116] 39.9 2916} 12.7 =916 2.3
234| 895.1 1134] 38.3 29344 12.4 2934 a7
292| 84.0 1152 37.6 20521 12.1 2952 2.6
279| 82.9 1170} 36.8 2070 11.7 2979 2.6
288| 81.8 1188 36.1 2988] 11.4 2988 2.9
306| 86.7 1206 35.4 2106 11.1 3306 2.4
324| 79.6 1224 34.7 2124 10.8 3924 .3
342| ?78.6 1242 34.1 2142] 10.5 3042 2.2
360 ?7.5 1260 33.4 2160 190.2 3060 2.2
378 76.4 1278] 32.°7 2178 108.9 2878 2.1
3%6| 75.4 1296 32.1 2196 3.7 3096 2.9
414 74.3 1314 31.4 2214 9.4 2114 1,9
4321 73.3 1332 30.8 2232 9.2 3132 1.9
450 72.2 13%0| 38.2 22519 8.9 3159 1.8
4638 71.2 1368 29.5 2263 8.6 2162 1.8
486| 7v.z 1386 28.9 2286 2.4 2186 1.7
S04| é9.1 1494| 28.3 2204 8.2 3294 1.6
S522| 68.1 1422 27.7 2322 7.9 3222 1.6
248| 67.1 1440 | 27.2 23480 7.7 3240 1.5
558| é6.1 1458| 26.6 2358 2.3 3258 1.5
975| 65,1 1476| 26.0 2376 7.3 3276 1.4
S94| £4.1 1494| 25.5 2394 R 3294 1.4
612! £3.2 1512 24.9 2412 5.9 3312 1.3
630 £2.2 1536 24.4 2430 5.6 2339 ln;
€48 A1.2 1548 23.9 2448 5.3 2348 1..]
666 60.3 1566 23.3 2466 5.3 33605 1.2
€84 59.2 1584 | 22.8 2484 6.1 3384 1.1
702| %8.4 16902] 22.3 2502 5.9 3402 1.1
?20| $7.4 1529 21.8 25290 3.7 3428 1.1
728] S6.5 1€38] 21.3 2538 .5 =428 1.1
756| 5%5.6 1656| 20.9 2556 5.4 2455 1.9
774 S4.7 1€74| 20.4 2574 S.2 2474 .9
792| S3.= 1592 19.9 2592 S.1 432 R
3198 S2.2 1719 19.9 2610 3,9 2519 L3
828| SZ.8 1728 19.6 2628 4.2 2939 .5
46| S51.1 1748 18.6 2646 4.6 940 .3
864| 50.3 1764 18.1 2664 4.5 25824 .3
282| 49.4 1732 172.7 2632 4,3 39532 .3
200| 48.6 129080 17.3 2700 4,2 ZeRg .7
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Sy

tem Design Parametsr Eztaimate Summaruy

System Parameter

Point Estimats

Mean-Time-Between-Failure 1043.19 hours
Mean~-Time-To-Repair 157.33 Minutes
Line Replaceable Unit Con-

sumption Rate Per Thousand

Hours of Qperation 5.51 LRU’s
Inherent Availability 99.735 %
Average Number of LRU’s

Replaced, Jpon System

Failure 2.61

Configuration Analysis Output Summary

The Mean-Time-Between-Failure Predictions ltemized Below Are Bazed On The
Assumption That Ho Repair RActions Are Initiated Prior To Configuration
Upon Failure, The Configuration Is Totally Restor=zd.

Failure.

Configuration HName MTBF MTTR Inhgersent
{Hours} {(Minutes} |Ruailakhility
{Per:cent;
Function 1 7682 364.472 G5, 92098
Function 2 6936 371.01 99, 91093
. Function 3 5119 242.72 99,92099
Function 4 3828 144,33 @3,93714
Function S 19774 35,480 29,9345
Functian & 8243 144,81 29,97073
. | Function 7 6289 114,32 99.,96€972
T Function 8 5205 64,00 $9.93163
Function 92 94937 85.00 99.98598
Function 10a 6842 53.08 99,%8799
Function 190b 7086 59,90 99, 92513
Functien 11 7999 262.1% 39, 34535
Function 12 193232 34,020 93,9952
Function 132 Z924 119.5:2 29,3773




Frobabrliztig Ling~Pesplaceable~tUnit Consumption at Faslurs

The averade numbsr of LRU's replaced when the swstem farls i3
2.61, The standard deviation of thi:z random variable i3 1.32.
The dristribution of this random variable 15 illustrated 1n the below figurs.
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1 2 3 4 5 6 7 8 g [§%]
Number of LRU’s Replaced at Failure
Number Of LRU‘s ___ i
Qeplaced 1 2 3 4 S 6 7 ] 3 19
Probabilivy 0OFf
Qccurresnce {%} 32 31 13 19 9 6 7 ) %) 9 |
Probability 0°f
/4 or Lesz L% EXC ad tas 36 1 33 194 199 )38 190




Appendix 3

SCRAPIRONS s Output For Design Configuration # 6
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Sysztem Reliabilitye Predictions
Hours Qf Hours 0Of Hoursz 0QFf Hours 0Of
Continous g Continous R Continous E Cant inous R
Operation]| (%) [Operation| (% [Operation| (%3 |operation]| 2
14| 58.8 714} S51.3 1414} 22.3 2114 7.8
281 97.7 728| S8.5 142581 21.9 2128 7.?
42| 96.5 742 49.8 1442 21.S 2142 7.9
56| 95.4 7S56| 49.9 14561 21.1 2156 7.3
78] 94.3 ?7?80] 43.3 1470} 206.°7 2179 7.1
84| 93.2 784| 47.6 1434] 20.3 21384 7.9
98] 92.1 798| 46.9 1498) 19.9 2198 5.8
112| 91.8 8l12]| 46.2 15121 19.6 2212 5.6
126] 89.9 826 45.5 1526 19.2 2226 5.5
140! 88.8 §40] 44.8 1548| 18.8 2249 5.3
154| 87.7 8354 44.1 1584] 18.5 2254 5.2
168| 86.6 868] 43.4 1568| 18.1 22638 5.9
182| 85.6 882| 42.7 1582| 17.8 2282 9.9
i96| 84.5 896 42.1 1596 17.4 2296 5.7
218] 83,5 918| 41.4 1610 .1 2310 5.6
224 82.5 924] 44.8 16241 16.7 2324 5.4
238| 81.4 938| 40.1 1638 16.4 2338 5.3
252) 86.4 9521 39.5 1652 16.1 2352 5.2
2661 79.4 966! 38.8 1666] 15.8 2366 S.1
280] 78.4 G801 38.2 1688 15.5 23860 4.3
294| ?77.4 994] 37.6 1694 15.2 2394 4.8
388 ?76.4 1988! 37.0 1708( 14.8 2488 4.7
322] ?S5.5 1e22| 36.4 17221 14.5 2422 4.6
3361 74.5 1836| 35.8 1736| 14.3 2436 4.4
350| 73.5 1858| 35.2 1758 14.8 2459 4.3
364| 72.6 1064| 34.6 1764 13.7 2464 4.2
378} 71.6 1078 34.1 17?8 13.4 2478 4.1
392 78.7 1092] 33.5 1792 13.1 2492 4.0
406| 69.8 1186| 32.9 1806 12.9 2506 3.9
420| 68.8 1128] 32.4 1828 12.6 2529 3.8
434 67.9 1134| 31.8 1834} 12.3 2334 3.7
4481 67.9 1148| 31.3 18481 12.1 2548 3.6
462| 66.1 1162| 30.8 1862] 11.8 2562 3.5
47?6] 6S.2 1176| 38.3 18761 11.6 2576 3.4
490| 64.3 1188| 29.7 18961 11.3 2598 3.3
S84 63.5 1284 29.2 1904{ 11.1 2604 3.3
918 62.6 1218( 28.°7 1918( 18.3 2618 3.2
532| 61.7 1232] 28.2 1932]| 18.86 2632 3.1
546 68.9 1246 27.7 1946( 18.3 2646 3.9
Seg| €0.1 1268 27.2 1960] 10.1 2668 2.9
S574] 59.2 1274| 26.8 1974 9.9 ~674 2.8
5881 S8.4 1288( 26.3 1988 9.7 26885 2.8
62| S57.6 1382] 25.8 =882 9.4 2782 2.7
616| S6.8 1316 2S.4 2816 3.2 271¢ 2.6
638| $S5.9 1330 24.9 29319 9.9 2739 2.6
644 S5.1 1344| 24.5 2044 8.8 2744 2.9
6€58| S4.4 1358| 24.0 2958 3.6 2758 2.4
672] 53.6 1372] 23.6 20872 8.4 2772 2.3
636! S2.8 13861 23.2 2986 8.2 278¢ 2.3
’RB| S2.9 14| 22.7 198 3.9 2294 <42
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System Design Parameter E:itimate Summary

Sygstem Parameter

FPoint Estimate

Mean-Time~Betuween-Failure

15,60 hour:

Mean-Time-To-Repair

145.98 Minutes

Line Replaceable Unit Con-
sumption Rate Per Thousand

Hours of Operation 5.36 LRU’s
Inherent RAvailability 99.73 %
Average Number of LRU’s

Replaced, Upon Systen

Failure 2.41

Configuration Rnalysigs Output Summary

The Mean-Time-Between-Failure Predictions [temized Below Rre Based 2n The
Assumption That No Repair Actions Are Initiated Prior To Contiguration

Failure.

Upon Failure,

The Configuration Is Totally Restored,

Configuration HNane MTBF MTTR Inherent
{Hours} {Minutes) Availabitite
{Percent)
Function 1 7005 302.07 99.32313
Function 2 €440 328.96 39,3149€ ’
Function 3 5119 242.72 99.323%p
Function 4 3825 144,33 399.93714 .
Function S 10774 35.69 99,.394593 -
Function 6 8243 144,81 99.978375
Function ? 6289 114,32 99.,969372
Function 8 580% 64.00 99, 981¢2
Function 9 9457 85.00 93. 78568
Function 19a 6542 $53.99 99, 337¢93
Function tlob 7REE 59.90 39,393513
Function 11 7999 2€2.15 93.34535 |
Functioan 12 SE?S 47 .09 99, 93529
Function 173 3924 llg. 52 99, 97732




Protabi l1stic Line=-Replacgable-Unit Conzumption at Failure

The averaje number of LRU s replaced when the sustem fails 13
2.41. The standard Jdeviation of this random varitable 1s 1.58.
The drztribution of thiz random wariable is 1llustrated 1n the below figuers,

+ O N ¢+ - — -0 @00 0

® 3 > C O 0 O

o O3

o~

L d Il 1

@ ] 2 3 4 S b 7 8 9 %
Number of LRU’s Replaced at Failure

Number 0Of LRU’s

Replaced 1 2 3 4 S 6 7 8 5 1| 1@
Probability OFf
Occurrence (%} 39 25 12 9 7 ? 3] %) 0 %]
Probability Of

X or Lezs (% 33 54 77 g6 | =3 | 198 | 190 | 180 | 109 | 10v




Appendix 9

SCRAPIRONS s Dutput For Design Configuratian #& 7
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Sustem Reliabr ity Predictions

Hours Of Hours Of Houwrz Qf Howurs 0OF
Continous R Continous R Contimous R Continous R
Operation| (%} jQ0peration| (%) lOpsration] % |Qperatian| 5
12| 98.4 s12] 42.8 1212 16.5 1812 5.9
24| 96,9 624 42.1 1224 16.2 1324 5.4
36| 95.4 636 41.3 123€6] 15.9 1236 5.3
43| 93.9 €48| 49.6 1248] 1S.¢6 1848 5.1
0| 92.4 6689| 39.9 12681 15.2 1868 5.0
22| 99.9 672| 39.2 1272 14.9 1872 4,9
34| 8%9.5 684| 38.5 12841 14.6 1884 4.8
96} 88.1 €96| 37.8 1296 14.3 1896 4.7
198 86.°7 708 37.1 1368| 14.0 1963 4.6
120 35.3 ?29| 36.4 1328 13.7 1920 4.5
132, 83.9 7?32 35.8 1332 13.4 1932 4.3
144| 82.6 7441 35.1 1344 13.2 1944 3.2
156| 81.3 ’56| 34.5 1356 12.9 1956 4.1
168| 80.8@ 768 33.9 1368] 12.86 1968 4.8
189| 78.7 780 33.3 1388{ 12.4 1980 3.9
12| 77.4 ?92| 32.6 1332 12.1 1992 3.9
204| 76.2 804| 32.1 1484 11.8 2084 3.8
216! 74,9 816| 31.5 1416} 11.6 2016 3.7
228y 73.7 828| 30.9 1428 11.3 2028 3.6
~40| 7?2.95 8406| 30.3 1440 11.1 2640 3.9
N 2%2| 7?1.3 852| 29.8 1452} 10.9 2052 3.4
264| 70.2 864 | 29.2 1464| 19.6 2064 3.3
27°6| 69.98 876 28.7 1476 16.4 2076 3.2
2B8| 67.9 888! 28.1 1482} 10.2 2088 3.2
300! 66.8 998| 27.6 1568| 106.0 2109 3.1
3121 6€5.7 912| 27.1 1512 3.7 2112 3.0
3241 64.6 9241 26.6 1524 9,% 2124 2.9
3261 63.5 936] 26.1 1536 9.3 2136 2.9
343] 2.5 948 25.6 1548 9.1 2148 2.8
360} 61.4 960 25.1 1560 8.9 2169 2.7
5372 60.4 972| 24.6 1572 8.7 2172 2.7
384] S59.4 9384 24.1 1584 8.5 2184 2.6
3961 S56.4 996! 23.7 1596 8.3 2196 2.9
428| S57.4 1808 23.2 1688 8.2 2208 2.5
4201 S56.5 1829] 22.8 16209 8.0 2220 2.4
4321 $55.5 1932| 22.3 1632 7.8 2232 2.3
444 | S4.6 1844| 21.9 1€44 ’.6 2244 2.3
4561 53.7 1856 21.5 1656 ) 2256 2.2
463| 52.8 10681 21.1 1668 2.3 2268 2.2
480| S1.9 1980 28.6 1680 7.1 2280 2.1
492| S1.0 1092 20.2 1692 7.0 2292 2.1
504 S59.1 1184| 19.8 1704 6.8 2304 2.0
516] 49.2 1116 19.4 171€ 6.6 2316 1.9
528] 48.4 1128) 19.1 1728 6.9 2328 1.9
549 47.6 1148 18.7 1740 6.3 2340 1.8
552 46.7 1152] 18.3 1752 6.2 2352 1.8]
S€4] 45.9 1164] 17.9 1754 6.1 2364 1.3
S5?6| 45.1 11726 17.6 1776 5.9 2376 1.7
588 44.3 1188 17.2 1788 S.8 2388 1.7
580! 43.¢€ 1202 16.9 1800 5.6 2400 1.6
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System Design Parameter Estimate Summary

System Parameter Point Estimate
Mean-Time-Between~-Farlture 678.31 hour:
. . Mean-Time-To-Repair 126.08 Minutes

Line Replaceable Unit Con-
sumpti1cn Rate Per Thousand
Hours of Operation S.22 LRU" s

Inherent Rvailability 99.69 %

fuverage Numbeir of LRU’s ]
Replaced, Upon System !
Failure 2.68

Configuration Analysis Output Summary

The Mean-Time-Between-Failure Predictions ltemized Below Are tazed On Tha
Assunption That No Repair Rctions Rre Initiated Prior To Contf guration ’
Failure. Upon Failure, The Configuration Is Totally Reztnied,

Configuration Name MTBF MTTR Inherent
{(Hours) {Minutes?} Ruatlability
{Percent} y
Functi1an 1 6184 238.29 99.93582
Function 2 5711 287.82 99.91507
Functinn 3 5110 242.72 99.921390
Function 4 3825 144,33 99,93714
Function S 190774 35.090 99.99459
Function 6a 9955 61.90 99.98379 |
; Function 6b 97635 94,00 99,98396
Function 7 6289 114,32 99,96372
Function 8 9805 64,00 99.98163
1 Function 8 9497 8S.00 39,93508
' Fur-tion 19a 6842 53.00 53,93°09
Functiorn 19b 7086 53.09 9©.98513
Funcrion 11 7339 262,195 39.94535
Functiyon 12 S6°S 47.00 33,.98520
Function 12a 7032 S1.00 99,333082
Furn:ction 13b 2297 | 45.90 39,93359

“




Fraobabilrztic Ling-Replacsablae-Unit Consumption ac Failure

The averags number of LRU s replaced wher the sustem fails i3
2.Q8, The standard deviation of this random variable i3 1.33.
The distribution of thiz ranaom variable is tllustrated in the below figurs.
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Number Of LRU’s

Repl aced 1 4 3 4 9 & ? 8 kd 19
Probability OFf
Occurrence (%) 59 12 11 15 7 (%) 9 k) 3] 9
Probabilaty OF
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Appendix 19

SCRAPIRONS s Qutput For Design Configuration # 8
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Tevztem Felaabir 1ty Fredictians

Howr 2z 0Ff Hour 3 OF Hour:z 2f Hiongr 2 0¥
Contaimoys F Contynrnous R Continous F Canmt 1 mous 3
Operation] .0 |Opsration| 52 [Dperatian o |operation]
12| 93,1 nll 5.8 1212 11.n 1812 2,2
o4 ws, 2 nod| 35,8 1224 11.3 1324 2.2
J6| 94,2 368 4,2 1236 11.1 1236 3.1
43| Q2.5 43| 33.6 12«3 1.3 1342 2.9
s | w7 nel 32,9 1281 19.6 1368 .91
°e 23.9 a7 3.6 1272 15,3 1572 2.8
34 7.2 L 31.5 1284 19.1 13984 2.8
36| a5.5 e9¢ | 38.8 1296 3.8 1596 2.7
13| 82.8 88| 30.2 1308 3.6 1. 98 2.6
128| 82.2 ?e 29.5 1320 9.3 1920 2.5
132 39.05 732] 28.9 1332 9,1 1932 2,57
144 °3.a T44] 28.3 1343 3.9 1944 2.4
16| 7°7?.9 7961 27.7 1356 8.7 1356 2.3
i68| 7S.9 e8| 27.1 1363 3.5 1963 2.3
189| 74.5% 7890| 26.9%5 1380 8.3 1988 2.2
192! 73.9 792] 25.9 1392 8.1 1992 2.1
284 | ?21.06 2@4| 25.3 1404 T.9 2004 2.1
216| 79.2 8l16) 24.8 1416 .7 2016 2.0
2281 68.8 _ 828| 24.3 1428 7.9 2028 2.0
240 67.4 540 23.7 14409 7.3 2940 1.9
252 66 852| 23.2 1452 7.1 2852 1.9
2¢64| 64,3 254 | 22.7 1464 .9 2864 1.9
2?6| €3.5% Sv6) 22.2 1478 8.3 2978 1.8
282 2.2 as3| 21,7 14835 6.6 2485 1.7
38| 51.0 gl 21.2 1589 5.4 2168 .c
312! 82,8 12| 20.8 _ 13512 5.3 2112 1.6
324 S8.6 241 20.3 1524 .1 2124 1.0
3361 57.4 Q26 19.8 1536 5.9 2136 1.5
348 Sm.2 243 19.4 1543 5.8 2148 1.5
360( 5%5.2 AR 19.0 15€0 5.6 2160 lLiq
372} S4.1 a7 18.5 1572 5.9 2172 1.4
284| 5%.9 334 183.1 1984 5.4 2184 s 4
3961 S$1.9 396 17.7 159¢ 5.2 2196 1.3
499! 5A,9 19093 17.3 1608 S.1 223 1.2
120 42,8 1426 16.9 1620 5.9 1229 1.2
432 43,2 1932 16.95 1e32 4.3 S22 1.2
i 444 | 47,2 1044 16,2 144 4.7 2ad4 1.2
150 | 4R, % 1958 15.8 155= 4.6 2258 1.1
16381 4%, = 1358 15.4 162 4.5 2263 1.1
439 | 45.9 1238 15.1 1659 4,4 28 1.1
34921 44.1 1922 14,7 1692 4,2 2292 1.4
584 | 43,2 1194] 14,4 1704 4.1 2394 1.9
16 42.73 1116 14.6 171 4.9 =31e 1.9
523 41.4 1128 13.7 172& .3 2338 1.9
49| sa. = 1149] 13.4 17400] 3. =% 7338 .|
s521 z29.- 1152 13.1 1752 5.7 RERR .9
564 38.9 1164 12.8 1764 3.6 2364 .4
1 76 33.1 1176 12.5 1772 3.9 237% .
. 533 Fr G 1125 12.2 1783 .4 =335 .3
=00 TELS 1o 11.9 1203 3.31 S30 .%J

A
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System Dszrgn Parameter Estimats Summary

Svstem FParameter Foint Estimate
Mean-Time-Betusen—-Farlurs SER, 47 howur:s
Mean-Time-To-Repair 193.89 Minutes

Line Replaceable Unit Con-
sumption Rate Fer Thowsand
Hours of Uperation 4.77 LRU s

N

Inherent Availability 99.68

Rverage Number of LRU’s
- Replaced, Upon System
: Failure 1.85

Configuration Analyszis Qutput Summery

The Mean-Time-Betueen-Fallure Predictions Itemized Bslow Are Bazea On Ths
Azzumption That Ho Repatr Actr1onz Are Initrated Prior To Contiguration
Fatlure. lpon Farlure, The Configuration I3 Totally Rsstorsd,

Configuration HName | HTEBF MTTR Inherent
{Hours? Minutes) Ruailabilite
{Fercent}

Function | 5022 206. 93 33,93137 |
Function 2 4954 224.65 A9,92447
Function 3 5119 ad2. Ve 3,32
Function 4 2829 144, 22 93, 393714
Function S 18774 35. 90 23, %3459 |
Function fa 995% 5l,00 99,33979
Function &b 9765 94,40 39,2229 T
Functior 7 5233 S1.00 99,9837 |
Furction § 5805 nd. 80 EEREERCE
Function 3 9497 595.9Q A, HS5AS
Function 190a €342 S3. 0949 A, AETOH
Function 19b 703 3,00 BN 1z
Function 1la 11731 14a, oo | 4 11
Furztion 11b 2a24d = Bl AV
Function 12 SE7S 17,00 B gy
Furnction 13a RS S1.90 s, it

[ Furct on Lib R 45,99 A, 53 1




Frababiliztio Line~-Feplaceable-Untt Comsumpticn at Fa lurs

The average rnumbsr of LRU s replaced when the system fails 1=
1.2%, The st -ndard deviation of thiz random variable is 1.19,
The distribution of thi: rardom variable 1s illustrated in the below figurs,
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Number of LRU’ s Replaced at Failure

Number 0f LRU’s
b Replaced 1 2 3 4 S & 7 3 9 19

Probability OFf
Docurrence (% €7 3 12 115 9 9 9 9 o) 9

Probability aQf
or Lesz % K €7 29 194 184 131 199 {aa 133 1491
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Appendix 11

SCRAPIRONS s Output For Design Configuration # 9
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Zustem Relrabilitye Fredictions
Hours 0Ff Hooarz 0F Hour: Of Hoawrs Qf
Contirmoaus K Continous R Continous R Contingus R
Qperatyon! (N [fOperation| (X' |[Dperation| (%} |0peration )
8| 93.¢c 438| 43.4 8YS| 15,2 1268 5.4
16, 97,2 416! 42.6 816} 15.8 1216 5.2
241 95.8 424 41.9 324 15.S 1224 5.1
32} 94.5 432 41.1 832| 15.2 1232 5.9
4a( 93.1 449| 40.3 840) 14.9 1248 4.9
48| 91.7 448 39.6 2481 14.5 1248 1.8
S61 990.4 456 38.9 856 14.2 1256 4,7
64| 89.1 464| 38.1 864 13.9 1264 4.6
72| 87.% 4721 37.4 gv2| 13.6 1272 4.5
88| 86.4 480| 36.7 £80] 12.4 1289 4.4
88} 85.2 488 36.M 888 13.1 1288 4.3
96| 83.9 4961 35.4 8961 12.8 1296 3.2
184| 82.6 S94| 34.7 994 12.5 1384 4.1
112 81.3 S12| 34.0 912 12.2 1312 4.0
128] 89,1 520 33.4 92¢] 12.9 1320 3.9
128| 78.8 528] 32.8 9281 11.7 1328 3.8
136} ?7.6 536| 32.1 9361 11.5 1336 3.7
144| 76,4 S544| 31.5 944 11.2 1344 3.6
152] ?5.2 352 30.9 952] 11.9 1352 3.5
169| 74.9 S68| 30.3 9648| 9.8 1360 3.4
168 72.8 568 29.7 968 12.5 1368 3.4
176] 71.7 S7?6| 29.2 976l 198.3 137¢€ 3.3
184 786.5 S84 28.6 984} 10.1 1384 3.2
192] 63.4 5992| 28.8@ 992 9.8 1392 3.1
280] £8.3 580) 27.5 1909 9.6 148309 3.1
208| 67.2 608]| 26.9 1008 9.4 1408 3.0
216} 66.1 6.6] 26.4 1816 9.2 141€ 2.9
224} 65.0 624 25.9 1024 9.9 1424 2.9
. 2321 63.2, 632| 25.4 1932 8.8 1432 2.8
240, 62.8 648 24.9 1040 8.6 1440 2.7
L 248 61,82 6493 24.4 1048 8.4 1448 2.7
256 68.7 656 23.9 1856 2.2 145¢€ 2.6
264 59.7 664| 23.4 18664 8.1 14€4 2.5
272) S58.7 672| 23.0 1072 2.9 1472 2.5
2894) S57.7 63881 22.9 10689 7.7 1480 2.4
288 S56.7 688 22.0 1938 7.5 1432 2.4
296) 55.38 696| 21.6 1896 7.4 149¢€ 2.3
304] S54.8 704 21.2 1164 7.2 1594 2.2
312 S3.z3 12| 20.7 1112 7.1 19512 2.2
320] S52.9 720 29.3 1120 6.9 1520 2.1
3281 52.0 7281 19.9 1128 6.7 1528 2.1
336 S1.1 7261 19.9 1136 6.6 15386 2.9
344| 50,2 744 | 19.1 1144 5.4 1544 2.9
3%52| 49.3 v52| 18.7 1152 6.3 1552 1.9
36| 48.4 7€0( 13.3 1169 6.2 1569 1.9
368) 47.¢€ 768 17.9 1168 6.0 1562 1.9
376] 46.7 ?76| 17.6 1176 5.9 157¢ 1.8
384 45.9 ?84f 17.2 1184 5.7 1584 1.3
392! 45.0 v92) 16.9 1192 5.6 1592 1.7
400] 44,2 8va| 16.5 1299 3.5 129d 1.7}
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System Design Parameter Estimate Summary

System Parameter Point Estimate
Mean-Y1ime-Between-Fai lure 450.68 hours
Mean-Time-To-Repair 84,63 Minutes

Line Replaceable Unit Con-
sumption Rate Per Thousand
Hours of Operation 4.29 LRU’s

Inherent Rvailability 99.69 %

ARverage Number of LRU‘s
Replaced, Upon Systen
Failure 1,42

Confrquration Analysis Qutpul Summary

The Mean-Time-Betwean-Failure Predictions Itenized Below Arz Based Un Ths
Assumption That No Repair Rctions Are Inmitiated Prior To Configuration
Sairlure. Upon Fatlure, The Configuration Is Totally Restorzd.

Configursation Name MTBF MTTR Inherent |
{Hours? {Minutes} Rvailability
{Percent}
Function 1 3847 120.72 99.94772
Furction 2 3062 123.76 99.93268
Function 3 3113 138.21 939.92587
Function 4 2773 1801.11 99.93327
Function S 10774 35.00 99,9945
Function 6a 9955 61.00 99.98972
Function 6b S765 94,00 99.9839¢6
Functinn 7 5233 S51.00 99.983/6
Function 8 %5805 4,00 99,98163
Function 9 9497 835.09 93.98%98
Function 1@a 6842 $3.08 99.987673
Function 10b 7086 59.90 99.98512
Function lla 8GES $3.009 _99.938385%
Furnction 11b ) 8024 82.u8 99,3529V
Function 12 __S€75S 47.u9 99,9850
Functicon 13a T892z S51.v0 99,9830
Functior |3b 7207 45,00 95.33353

19z




Frobabilizstic Line~Replaceable-Unit Conzumptiorn 2t Failurse

The average number of LRU s replaced when.the system fails
1.42. The standard deviation of this random variable is .49,
The distribution of .his random variable is illustrated in the belaw figure.
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Appendix 12

SCRAPIRONS“s Output For Design Configuration #10
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Swztem Relrabirlarty Fredictirons

Hour s 0OF Haourz Qf Hours Qf Hours 12f
Continous R Continous R Continous R Continous
Operation]| 5} |0peration| %) |Operatiran] (%X} |Qperation 3
gl 96.9 493 19.3 893 4,0 1203 3
16] 93.8 416 19.2 816 3.9 1216 . 8
24| 98.9 424| 18.6 824 3.8 1224 . 8
_ 32| 88.1 432 18.9 832 3.7 1232 .7
: 40| 85.3 a48| 17.4 840 3.6 12489 .7
- 43| 82.6 492 16.9 848 3.4 1248 .7
. S6| 50.1 456] '6.3 556 3.3 1256 L7
. 64| 77.6 464 | 15.8 864 2.2 1264 .7
¢ 72| 75.1 4722] 15.3 872 3.1 1272 .6
: ga| 72.8 4881 14.9 gse| 3.0 1280 . 6
. s8] 79.5 488] 14.4 888 2.9 1288 .6
: 96| 68.3 496 ] 13.9 896 2.8 1256 . 6
§ T04] 66.2 S04 13.5 Se4] 2.8 1304 G
B 112] 64.1 512] 13.1 912 2.7 1312 .S
g 120 62.1 520 12.7 928| 2.6 1320 .S
s 128] 60.1 528] 12.3 928 2.5 1328 .5
: 136] 58.3 S36( 11.9 936 2.4 1336 .S
. 144 56.4 544 11.5 944| 2.4 1344 .S
i 152] S4.7 $52| 11.2 352] 2.3 1352 .S
: 168 53.0 S60| 19.8 960 2.2 1368 .S
< 168 S1.3 568( 19.5 958 2.1 1368 .4
176 49,7 576| 1@.2 976 2.1 1376 .4
184| 48,2 584 9.8 984 2.0 13584 .4
192] 46.6 592 3.5 992 1.9 1392 . 4
200] 45.2 600 9.2 1000 1.9 1400 .4
298] 43.8 608 8.9 1908 1.8 1408 .4
; 216] 42.4 616 8.7 19016 1.8 1416 ., 4
‘ 224] a1.1 6z4|_ 8.4 1924 1.7 1424 .3
3 232| 39.8 632 8. 1 1932 1.7 1432 .3
’ 240 38.56 640 7.9 1049 1.6 1440 .3
¢ 248] 37.3 648 7.6 1048 1.6 1448 .3
g 256| 36.2 6561 7.4 1056 1.5 1456 .3
: 264| 35.9 664 7.2 1064 1.5 1464 . 3
272| 34.0 672 6.9 1872 1.4 1472 .3
280] 32.9 680 €.7 1980 1.4 14206 e
288[ 31.9 688 6.5 CER) 1.3 1433 e
296] 3 9 696 6.3 1896 1.3 1496 . 3
; 304| 29.9 704 5.1 1194 1.2 15014 . 3
; 3.2] 29.@ 712 5.9 1112 1.2 1512 .2
X _220] 28.1 728] S.7 1129 1.2 1528 . 2
428] 27.2 728 5.6 1128 1.1 1528 . 2
4 336! 26.3 736 5.4 1136 1.1 1536 L2
- 244] 25.5 744 5.2 1144 1.1 1544 L 2
: 2] 24.7 752 S.9 1152 1.9 1552 . 2
360" 23.9 760 3.9 1160 1.0 1568 e
368| 23.2 768 4.7 1148 1.0 1563 .2
376| 22.5 7?76 4.6 1176 , 9 1576 .2
384 21.8 784 4.4 1184 . 9 1584 . 2
: 332| 21.1 792 4.3 1192 .9 1592 e
¢ 490| zo.4 800 'RE 1299 . 9 1egn E

Pl Py A

Al
-1




G

95
30
as

se

?9
0 -
8S |-
-§ =
sS |-
se
4}

4@

D AP EREED M TP XM < )

s

ead S840

k{-- N od
25
go

1=+

e 1 | l 1 ) i - e ke A
9 (¥d .} 349 S19 600 950 Leca 1198 1968 1530 vex

CONT INUOUS HOURS OF OPERATION

PR g o =y TR T T Y R R e e i DI




VErQ el

i Syetem Design Paramegter Eztimate Summary

§ System Parameter Point Estimate

E Mean-Time-Betuween-Failure 251.79 hours
Mean=-Time-To-Repair 60.83 Minutes

Lire Replaceable Unit Con-
sumpti1on Rate Per Thousand
Hours of Operation 3.97 LRU" s

. . ;
RN~ od 1T

Inherent Ruvailability 99.60 %

Rver age Number of LRU’s
Replaced, Upon System
J Failure 1.r8

Configuration Rnalyzis Output Summar

The Mean-Time-Petween-Failure Predictions Jtemized Below Are Bazsd On The
Azzumpti1on That No Repair Actions Are Initiated Prior To Configurati:or
Failure. Upon Failure, The Configuration Is Totally Restorsd.

.o

% & )y IR WEPLN XN O RLIT ML WY

Conliguration HName MTBF MTTR Inherent | e
{Hours} {Minutes?} ARuaitlabitlity
\Percent)
Function la 46088 68,00 $9.97541
Furnction ib 4717 53.09 99.98129
R Function 2a 5128 €1,00 99,98918

Function 2b o516 62,80 99, 98397
Function 2c¢ 5428 ___%S2.008 29,98484 -
Function 3a 7844 91.09 29,97347 .
Function 3b 681% ?5.00 99,98167
Function 3c 7631 33.080 $9,99.79

r Function 3d 6603 89.09 99.9?2756
Function 4a 732¢ 47.69 99,96930 .
Function 4b 7668 51.00 929.98674

i Function 4c 7470 71.00 £9,9841¢6 *

a Furnction 4d 72289 59,00 99,933919 I

; Functicn de 8052 35,00 93,99273 Sk
Function $§ 10774 35.03 29.99459 .
Function 6a 9953 61.00 99,989379
Function $o 9765 94.30 39.98396 -
Furiction 7 5233 S1.00 99.98376_ | .
Function 8 S580% 64,30 39,9312

ks Furctiraon 9 9497 $S.90 '33,98%08

B Function 1@a £3842 53.90 39,3870

E Function 19b 708 FECL) 23, 38512

E Furction 11x 20€es 53.00 3%.38705 |
Function {1b 294 32.80 39.982%7

% Function 12 56, 5 17,09 39,9850
Funcrtiron 133 TS S1.80 29, 98392

: Furction 136 ToaT 45.909 #3.383%% |

B [ RS




TPV RS e 3§, thy ¥ LESadU N o JRNPLY )

Frobabilistic Line-Replacsable-Unmit Consumnption at Farlurs

Ths asrage number of LRU s replaced when the svstem farls s
1.98, The standard deviation of this random variable 13 0.09.
he drztribution of this random varvable 15 1llustrated in the below faigurs.
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Appendix 13

Summary LOGAM Qutput For The Ten Designs




Fraluesi2: AMIMI-0OR-3A Date: 21138
H System Maintsnance Tupport Costs Specified In DCA-P-22<RY Format
Design #1 Casze Totals - Costs Are Stated in Thousandz of Dollars
Element Cost Element Description Estimated|Percentage
{Mumber Cost
1.0 DEVELOPMENT ARXKEKANKK N | XREERN R HKNK
1.911 ENGINEERING 9,00 199,00
DTOTRL S | o6 o a0 00 600 e oo e oeeooasaces s saasess oo sossseessasa 9,98 100.09 |
2.0 PRODUCTION KRR KKLHKR ] HRREAENAKR KK
2.911 INITIAL PRODUCTION FACILITIES CIPF) 30.7 1.83
2.021 MANUFACTURING 215,47 12.78
2.022 RECURRING ENGINEERING 61.56 3.5895
2.04 DATH 31.20 1.85
2.7 INITIRL SPRRES 1347.48 ?2.90
DTOTALTC | o ¢ o a0 6 0o 06t oas o oo oo oeceesssoss s s osssoossessesss 1686.59 106,00
3.0 MILITARY CONSTRUCTION HEKHRKHARA ] HERREAXRAK
PTOTALC | 4 o 0 v 00 v o0 0o o ne s o060 avass oo oo st oseosseesesssens 0.00 8.00
4.0 FIELDING REKXKKANHKKN | KEKKHXRNKX
4 91 SYSTEM TESTING AND EVALURTION 9.080 v.09
4,02 TRAINING SERVICES AND EQUIPMENT Q.00 9.90
4,03 TRANSPIRTATION 2.73 1090.00
4,04 INITIAL REPRIR PRRTS 8.60 2.009
4.0%5 SYSTEM SPECIFIC BRSE OPERATING SUPPORT Q.90 J.008
4.06 OTHER O&%M FUNDED FIELDING 8.00 9.99
>TOTALS e et envevunses T T Y 2.73 10¢.,00
5.0 SUSTAINMENT KARKKKKX AL [ KRR EHEKR
S.91 REPLENISHMENT KERAEKKKEK L] HA R R HERRAN
S.011 REPLENISHMENT REPRIR PARTS 8.90 9.00
5.012 REPLENISHMENT SPRRES 469,16 2.29
$.013 WAR RESERVYE REPAIR PARTS 8,00 9,90
S5.014 WRk RESERVE SPARRES 3.09 9.80
S.82 PETROLEUM, OILS AND LUBRICANTS (POL> 0.00 9.00
35.83 AMMUNIT 10N ARKKARXEXR | XN TNEKK
$.831 TRAINING AMMUNITION/MISSILES ¥.80 0,08
S5.832 WAR RESERVE AMMUNITION/MISSILES @,98 J.430
5.04 DEPOT MAINTENRNCE LSS S PP ¢80 S H IR S S NS S P
S.041 CIVILIAN LARBOR 883,79 4,27
5.042 MRATERIEL (OM> 45 . B0
$.043 MATERIEL (PROC) 4,99 .82
3.044 SUPFORT RCTIVITY v.00 V.90
$.,05 FIELD MARINTENANCE CIVILIANH LABUOR 9,90 0.008
5.06 TRANSPIRTATION 674.51 2.23
5.07 SYSTEM SPECIFIC REPLACEMENT TRAINING SERVICES | XNXMMUKKXRK | XXHRXRKKXK
5.971 AMMUNITION/MISSILES-EQUIPMENT 278.4°7 1.34
S.972 SERVICES 39.94 .15
35.908 MILITARY PERSONMEL KNKANBARRR | RN R
$.081 CREW PAY AND ALLOWANCES 2.89 V.09
5.082 MAINTENANCE PAY AND ALLOWANCES 2495.61 4,53
5.083 SYSTEM SPECIFIC SUPPORT PRY AND ALLOWANCES 9.90
5.034 TRAINEE-TRAINER PARY AND RLLOWANCES 3,00
S5.98S5 SYSTEM PROJECT MAMAGEMENT PARY AND ALLOWANCES
S.08:2 PEFPMANENT CHAMHGE OF STATION (PCS»
S.087 OTHER MFPR FUNDED SUSTAINMENT 5]
S.93 SYSTEM PROJECT MAMAGEMENT CIYILIANS 5]
.10 MODIFICHTION/KITS .99
S. 11 OTHER <ZUSTRAINMENT RRC SR A AR
S.111 DTHER D&M SUSTAINIHNG FUHDED 27 .73
S. 112 DTHEF PROCUREMENT FUMDED SUSTRIKING 17S372.47 £4.98
ATOTRLC e i i e eeeaa e e e oo e e 2BR57.47 199,29
e > ToTeL LIFE CWCLE CO=T 2284 . V]| esrncanire




Aralusys:

RMSMI -OKk-2H

60
oy}

System Maintenance Support Cast:s 3pec. ted In DLR~-P- 9Z(R., Format
Dez1gn 2 Case Totals - Costs Are Srated in Thousands of Dollarg
Element Cost Element Description Estimated|Percentage
Number Cost
1.6 DEVELOPMENT KERKREERKR | KHHEK AR ARNN
1.011 ENGINEERING 0.90 196. 080
PTOTRALC | o a0 s s s o oo o o0 o oo s o s 0 o2 s 6648 sasssssssatasssnossoa g8.80 130. 006
2.0 PRODUCTION HEXRARHKKKRE | XAKHXKRRHK N
2.911 INITIAL FRODUCTION FACILITIES C(IFF) 29.66 1.79
2.021 MANUFACTURING 207.65 12.53
2.922 RECURRING ENGINEERING 59.33 .53
2.094 DRTA 30.09 1.81
2.87 INITIAL SPARES 1331.15 38. 30
PTOTRLE [+ e o 8 oo o2 o o e 6o o d v oo s oo asesnssasasssesas ‘oo eoas 1657.79 1900.09
3.9 MILITARY CONSTRUCTION KARRXXXKKA XXX RNKK KK KK
PTOTALC | o ¢ a6 o6 a0 oo oo aaoouaaaseooesssssassssesancsesssas 8.04a Y.00
4.0 FIELDING EE e 443 ¢ S AR TS P 731
4,01 SYSTEM TESTING AND EVALUATION 0.00 p.00
4.02 TRAINING SERVICES AND EQUIPMENT 0.00 0.00
4,03 TRANSPORTATION 2.86 162,80
4,04 IKITIAL REPAIR PHARTS 0.08 0.082
4,05 SYSTEM SPECIFIC BRASE OPERATING SUPPORT 8.00 8.008
4,86 OTHER D&M FUNDED FIELBING 0.08 8.0@
>TOTALL . © e o e e 4 4 s v s e s s s s s 8 8 s e < s s s s s s e ee s e s s 2.86 120.00
5.0 SUSTHINMEHf KAUKURRHEKK | XREKKKER KA
S.01 REPLENISHMENT KEXAXRRKEEK | XKL XKHRKEK
S.etl REPLENISHMENT REPRIR PARTS 0.008 2.00 |
S.012 REFLENISHMENT SPARES 477.°78 2.34
S.013 wAR RESERVE REFRAIR PARTS 0.00 9.00
5.0214 WAR RESERVE SPRKRES 0.00 0.00
S.82 PETROLEUM, OILS AND LUBRICANTS (POLD @.989 8.4a0
5.03 AMMUNITION XEMKKHEKREE [ KRR EKRRKK
$.031 TRAINING AMMUNITION-MISSILES 0.00 @.99
5.032 WAR RESERVE AMMUNITION/MISSILES 0.00 8.00
$.04 DEPOT MAINTENANCE KEXKRKERRK | KR K LARRKEK
S5.0941 CIVILIAN LABOR 857.48 4,29
5.0842 MATERIEL <¢OQmM> .43 .60
5.043 MATERIEL (PRGC) 3.91 .82
5.044 SUPPORT ACTIVITY 9.00 8,90
S.0S FIELD MAINTENANCE CIVILIAN LABOR 0.00 Q.00
S5.086 TRANSPORTATION 708.30 3.47
S.07 SYSTEM SPECIFIC REPLACEMENT TRAINING SERVICES|[XXXKKXXXXXR | XKKANKKXKK
5.071 RMMUNITION/MISSILES/EQUIPMENT 254.38 1,24
5.872 SERVICES 28.2¢6 .14
5.08 MILITARY PERSIINNEL KEKXRRKRK Y| Ry xx\«
5.081 CREW PRY AND ALLUOWANCES 0.00 0.80
5.082 MRINTENANCE PRY AND RLLOWARNCES 355.39 4,19
5.083 SYSTEM SPECIFIC SUPPORT PRAY AND ALLOWARNCES 9.00 8.08
5.084 TRAINEE-TRAINER PAY RAND RALLOWRNCES J.09 a,9o
5.085 SYSTEM PROJECT MANAGEMEMT PRY AND ALLOWANCES 9.96 9.09
5.086 PERMANENT CHANGE OF STRTION (PCSO 8.939 3,80
$5.987 OTHER MPA FUMNDED =SUSTRAINMENT .96 0,08
5.09% SYSTEM PROJECT MAHRGEMENT CIVILIANS 9.9 a.86
S5.10 MODIFICATION/KITS 8.09 ¢.99
S.11 OTHER SUSTARIMMENT XHRAARRKK | XL K R XES
S.111 OTHER 0O&M SUSTAINING FUNDED 26.95 .12
5.112 CTHER PROCUREMEHT FUNDED SUSTALNMING 17224.37 24,22
DTOTALS e e w v o 0 s e o4 e e s s 8 e e 8 s e nwss o 6 e n e et s e et et ZA437.28 199,949
IZE XX ER) > TOTF"_ LIFE CYCLE o=t CeIT . I2 | Hesvecienss




Anslysirs

¢ AMSMI-0OR-3AH

Date:

2-11-38

System Maintanance Suppor?t Costs Specified In DCRA-P-92C(R> Format
Design 3 Caze Totals -~ Costs Are Stated in Thousands of Dollars
Flement Cost Element Description Estimated|Percentage
Number Cost
1.4 DEVELOPMENT KEXHKERRKR | REKXRRKK KK
i.911 ENGINEERING 0.00 106.CH
DT O T AHL [ v o e e e o 00 o v s o oo v oo e oo o oo s ose oo s s oo oo ses sacassss 9.99 100, 00
2.9 PRODUCTIUN KRRRRAXRKAL | KRAKKXKK KA
2.011% INITIAL PRODUCTION FACILITIES (IPF> 29.17 1.93
2.9821 MANUFACTURING 204.18 13.49
2.822 RECURRING ENGIMNEERING $8.24 3.8%
2.04 TATA 28.89 1.90
1 2.87 JINITIRL SPARES 1193.53 78.83
DTOTRL N | ¢ 0 s s 500 5 0 0 s 6 06 666 ¢ 06606 o5 4080486006080 400 asess 1514.083 199.060
3.8 MILITARY CONSTRUCTION ARKRKXLRKK | KRR RRHKKK
PTOTALC | o o o e o0 060 0 ¢ 066 0o 08 00 eos o0t 0o es s o6 otcssseasse 2.00 8.00
4.0 FIELDING KEXKARKRKK [ XKRXKKKAKKK
4,01 SYSTEM TESTING AND EVALUATION 0.90 8.00
4.082 TRAINING SERVICES AND EQUIPMENT 9.00 @.08
4,083 TRANSPORTATION 2.17 108.00
4.04 INITIAL REPARIR PARTS 0,900 @.00
4.05 SYSTEM SPECIFIC BASE OPIZRATING SUPPORT 9.00 8.00
4,86 ODTHER O&M FUNDED FIELDING 0.00 B8.08
>TOTAL e i nen ‘e s eso e s 4 s o e 8 a4 e s e e s e s s s s s s s s e s seas 2.17 109.00
.90 SUSTRINMENT RKRAXRKRK K | RRERKRKER AL
S.0! REPLENISHMENT KRRAKKKKRAL | REKARR KA KK
S.011 REPLENISHMENT REPAIR PARTS 0.09 6.08
S5.9:2 REPLEMNISHMENT SPARES 286.60 2.14
$.013 WAR RESERYE REPAIR PARTS3 9.98 0.06
S5.014 WAR RESERVE SPRARES 9.908 8.009
S.02 PETRULEUM, OILS AND LUBRICANTS (POL> 0,90 .09
3.03 AMMUNITION AURKARERARA ] KIKAKRHAK XN
S.931 TRAINING RMHUNITION/MISSILES 0.00 8.092
S.932 WAR RESERVE AMMUNITION/MISSILES 8.00 @.09
%.04 DEFPUT MATHTENANCE XMHUHKAERRKRK | X KAK R KK LK
S5.041 CIVILIAMN LABOR 342.17 4.67
S.0642 MATERIEL (OM) .43 .08
$.043 MATERIEL (PROC) 3.84 .92
3.044 SUPPORT ACTIVITY 0.09 8.060
S.835 FI1ELD MAINTENARHCE CIVILIAN LABROF 0.09 9.09
S.9¢ TRAMSPORTATION 534,954 2.98
5.0?7 SYSTEM SPECIFIC REPLRARCEMEMT TRRAIHING SERVICESD | XXXMKXKRKAK | RARAAKKLRAAK
5.971 AMMUNTITIOM MISSILES/EQUIPHENT 225.33 .29
%$.872 SERYICES 25,04 .14
5.08 MILITARY PERSONNEL NRAKRARNRKNA | KA ALK AR
5.031 CREW PRY AND ALLOWANCES 8,09 9.9
$.082 MARINTEMANCE PAY AMD ALLOWRNCES 743,03 4.12
5,933 3YSTEM SPECIFIC SUPPORT PAY AND FALLOWANCES 8.069 .00
Y.034 TRAINEE-TRAIHER PAY AMD ALLOWANCES 0.990 9.09
5.939% SYSTEM PROJECT MANRGEMENT PAY HHD ALLAWANCLED 0.92 8.0
S.BLE PERMANENT CHAMGE OF STATION (PCZ) 8.99 3.09
5.837 JTHER MPA FUMHDED SUSTRINMENT g8.00 n.9e
%.99 SYITEM PROJECT MAHAGEMEHT CIvILlANS 9.9y 2,90
S.10 MODIFICATION KITS .90 v, 0u
FEREt DTHER SUSTAINMENT ARNEARRRRUN Ar AR E A
S.111 OTHER 0211 SUSTRIHMING FIUUNDED 29.61 .14
.11z DTHER PROCUREMENT FUMDED <TUSTATHIHNG 15261.54 24, 5€
ZTOTAL Y | e it oo a o aunos ot atsaoscsss v ee ¢ eeaes s 18649, 173 109,868
thtsEd s TOTr), UIFE CYCLE C0:T 19S€S, 33| %rrssees+4




Arzlysis:

AMSMI -0OR-SA Dat
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System Maintenance Support Costs Specitfied In DCA-P-32(R> Format
Design 4 Case Totals - Costs Are Stated in Thousards of Dollars
Elenent Cost Element Description Estimated|Percentage
Number Cost
1.0 DEVELOFMENT URURRKLEUKR A | KRR ARRARRA
1.011 ENGINEERING @.006 166.90
DT OTRALS | o o o e e e s 00 86 o ouoooevessssossasosssssasescessssas 2,08 186.00
2.0 PRODUCTION KAKRKALXRKAAL | BRRKERARAKE
2.011% INITIRL PRODUCTION FACILITIES (IPF) 29,31 1.92
2.021 MANUFACTURING 28S.15 13.42
2.082" RECURRING ENGINEERING 58.61 3.34
2.04 DATA 28.80 1.88
2.07 INITIAL SPARES 1206,.51 ’8.94
DTV OTALC | 4 e o e o0 o 8 8 600 0o s o0a 0o o8 oovavessoecasssssaccsss 1528.38 108,00
3.0 MILITARY CONSTRUCTION KAKKKKAKEK | XHARRR KA KK
DT OTALC | e o 0 e o oo 6 6 08 o 05 o o 060 0 6 ues v oo adosasesessssessasss 0,00 0.00
4.9 FIELDING KREXKKKRARK | LK ERK K LKK
4.01 SYSTEM TESTING AND EVALUARTION .00 6.%0
4.02 TRAINING SERVICES AND EQUIPMENT 0.00 9.0
4.03 TRANSPORTATION 2.17 100.00
4,04 INITIAL REPAIR PARTS @.00 8.00
4.0% SYSTEM SPECIFIC BRSE OPERATING SUPPORT .00 9.90
l_4.0¢6 OTHER O&M FUNDEL FIELDING 8,00 .08
DTOTRLC | 4 oo s 0 ¢ 6 0 ¢ 66 o ¢ 0o e 8 o s oo as v oo s aao s sasoeesssoossals 2.17 100.926
S.@ SUSTAINMENT HURALARRK KL | REARRKEZAAR
$.01 REPLENISHMENT RARARAARRK | YA RARRK AL RK
5.011 REPLENISHMENT REPRIR PARTS .00 ©0.90
S.012 REPLENISHMEMNT SPARCS 385.60 2.16
5.813 WAR RESERVE REPAIR PARTS .00 Q.00
S5.914 WAR RESERVE SPARES 9.90 0.920
S.02 PETROLEUM, 01°.5 AND LUBRICANTS (POLD 9.00 8.0
$.083 AMMUNITION KEKAMKKKEY, | KA AAKLAAKA
$.831 TRAINING AMMUNITION/MISSILES 9.90 9.90
3.0832 WAR RESERYE AMMUNITIOH-MISSILES 0.00 Q.90
5.00 DEPOT MAINTEMANCE RKRURKRARRKA N KPP RARA AR
5.041 CIVILIAN LABOR 847.19 4.79
$5.042 MATERIEL <OM> .43 .00
5.043 MATERIEL (PROC) 3.86 .92
%.944 SUPPORT ACTIVITY 0.060 A.099
5.09 FIELD MARINTENANCE CIVILIAN LABOR 9,00 9.99
%.06 TRANSPORYATION 534,08 2.97
5.07 SYSTEM SPECIFIC REPLACEMENT TRATIMHING SERVICES | AXXXKKXXXK | XX ALK ALK
5.a871 AMMUNITION/MISSILES/EQUIPMENT 216,193 1.29
S5.8722 3ERVICES 24.02 .13
$.08 MILITARY PERSIMNNEL HKRRARARARKRK | KA RAL AR
%.981 CREW PRY AND ALLODWANCES 0.00 Q.99
S.082 MAINTENRNCE PAY AND ALLOWRAMNCES 706,03 3.9
5.083 SYSTEM SPECIFIC SUPPORT PR RAND ALLOWAMCES 9.00 0.99
S.0e4 TRAINEE/TRAINER PAY ANHD ALLOWANCES 0.09 9.99
5.08% SYSTEM PROJECT MANAGEMEHT FRY AND ALLOWAMNCES .00 @A, a0
5.086 PERMANENT CHRANGE OF STATIOM (P(3% 2.09 B.00
5.0867 OTHER MPA FIUNDED SUSTAINMENT 2.09 S AXT)
5.8% SYSTEM PROJECT MANACEMENT CIVILIAHS Q.99 0. 00
S.10 MODIFICATION/KITS 9,00 g. 00
S.11 OTHER SUSTRINMENT ROAAZZARRZ | WA X
S.111 DTHER O&M SUSTRINING FUNDED 2%.7% 14
$.112 QTHEFR PROCUREMENT FUNDED ZUSTAIHING 15263,772 24.79
AL T R R R N N RN 13293, 84 193,09
L ole > TO0TAL LIFE CYCLE C0iT . L1354, 39 eseessnaas




Arialusy s:

AMSMI-0R-2AH

T System Maintenance Support Costs Specifizd In DCA-P-92(R) Foarmat
Design S ~aze Totals - Costs Are Stated 1n Thousands of Dollars
Element Cost Element Description Estimated|Percent age
Number Cost
1.0 DEVELOPMENT KANKKRRKKRR | KEXRXXRIRRA
1.911 ENGINEERING 9.00 100, 80
PTOTALC f 4 ¢ o 0 0 00 0008 58 6 6000 s 60000 e v o s e sasosesesssesssasss 9.00 100,00
2.9 PRODUCTIGN HARKXXRKARE | RREARKER KKK
2.011 INITIAL PRODUCTICN FACILITIES <IPF> 28.18 1.96
2.821 MANUFACTURING 197.23 13.72
2.822 RECURRING ENGIMEERING 56.35 2.92
2.04 DRTA 27 .60 1.92
2.07 INITIAL SPRARES 1128.70 78.49
DTOTRLC L o oo e 0 00 s 0 06 6 0 050 o0 o6 s s 5o s o s e e oo 88 0eeessseasass 1438.,85 109,00
3.0 MILITARY CONSTRUCTION HUEKKAAKKKR ] KAKKARKKKK
DTOTRLLE | o 6 6 a6 a0 v 0660 v v 0000 o968 s ss6sassssseessessesass B.00 9.00
4,0 FIELDING HERKKKAKKK ] KRR A AKX KKK
4,0 SYSTEM TESTING AND EVALUATION 3.00 9.90
4,82 TRAINING SERVICES AND EQUIPMENT Q.00 9.00
4,03 TRANSPORTATION 2.99 100,909
4,04 INITIAL REPAIR PARTS 2.89 9.499
4,09 SYSTEM SPECIFIC BRSE OPERATING SUPPORT 8.00 9,00
4,06 OTHER Q&M FUNDED FIELDING 2,990 9.00
DTOTALC | o a a0 0006 s s o s 00 o oo s o e e s o004 eassosesesssasoass 2.09 1090.08
€.0 SUSTAINMENT RAARKKKREAKA | KARRARARARA
5,01 REPLEMNISHMENT RERAARARKKR | KARARAK KKK,
S.011 REPLENISHMENT REPARIR PRRTS 9,069 0.0
35.012 REPLENISHMENT SPARES 368.35 2.12
$.013 WAR RESERVE REPAIR PARTS 8.00 9.00
Z.014 WAR RESERYE SPARES 0.00 9.00
%.02 PETROLEUM, OILS AND LUBRICANTS (POL> 8.808 g.00
5.83 AMMUNITION HKAXKKKARKA | MAAKRLKAKK
S5.031 TRAINING AMMUNITION-MISSILES 8.09 0,006
$.032 WAR RESERVE AMMUNITION-MISSILES 3.99 B.909
%.04 DEPOT MAINTEMANCE KEUXHRKALRL | KAARRRAARA
T.041 CIVILIAN LABOR 814,43 4,€8
T.042 MATERIEL (OM) .41 .99
5.843 MATERIEL <PROC 3.71 .02
S5.044 SUPPORT RCTIVITY g.80 @.900
5.8% FIELD MAINTENAMNCE CIVILIAHM LABOR Q.00 3,009
9.96 TRANSPORTATION $15.37 2.96
$.0? SYSTEM SPECIFIC PEPLACEMENT TRAINING SERVICES| AHARNKARKA | XRARANALRY,
5.071 AMMUNITION/MISSILES/EQUIFPMENT 193,42 1.14
%$.872 SERVICES 22.95% .13
3.98 MILITARY PERSOHHEL RALYREARRAN AR RARE e AAR
3.981 CREW PRY FMHD ALLOMWAMCES 8.0v Q.00
5.082 MAINTENANCE FPAY AMD ALLOWAHCES 641,395 2.68
5.083 SYSTEM SPECIFIC SUPPORT PARY AND AI.LOWAMCES 3.008 9.00
5.084 TRAINEE/TRAIHER PAY ARHD ALLOWANCES 2,00 Q.99
35,085 SYSTEM PROJECT MANRAGEMENT PAY AMD ALLOWARNCE: A.089 0.920
5.0886 PERMAHENT CHANGE OF STATION (PCS) »,00 9,00
%.987 OTHER MPA FUNDED SUSTAIHNMENT 2.00 8.90
%.Q9 SYSTEM PROJECT MAMAGEMEHT CIVILIANG 9,09 2,99
J.10 MODIFIZATION/KITY 9,09 3, 00
S.11 OTHER SUSTAHIHMENT DUIARSRR A LA AR ARR
. 111 OTHER 02M <USTAIMING FUHDED 24,74 .14
S.11¢ OTHER FPROCUREMENT FUNDED SUSTRAIMING 14:315,87 2%9. 132
AT T e Y 17434,473 199,90
FERBE A > TOTAL LIFE CYrLE €T 135244, 57 [ssserssse4]




Analysis:

AMSMI-0OR~SA

Syster Maintenance Support Costs Specified In DCR-P--92(R> Format
Design 6 ___Case Totals - Costs Are Stated in Thousands of Dollars
Element Cost Element Description Estimated|Pzrcentags=
Number Cost
- 1.0 DEVELOPMENT KEXXKARRKR | KRHAKRR RN K
1.011 ENGINEERING 0.80 100,09
DTOTALC [ 4 ¢ oo nao s a oo s oo os s 000 sa s o oeeessosssssnsosssassoes 0,00 109.04a
2.9 PRODUCTION RAEKKRKKRKK | KERHKRHHREK
2.011 INITIAL PROBUCTION FRCILITIES C(IPF) 27.39 1,97
2.821 MANUFACTURING 191.7S 13.79
2.022 RECURRING ENGINZERING S4.79 3.94
2.04 DATA 25.286 1.81
2.67 INITIAL SPRRES 1891.22 78,49
DTOTALS | e soooesooasanoassssaaera 40 00 a0 s e s oseasos v oo aos 1393.35 160.080
3.8 MILITARY CONSTRUCTION KEXERKAKKK | REXXKERXKKX
DTOTALS | o e s v e ees s v vaeevoosoonnsoassosssescasnasassonass 8.080 Q.00
4.0 FIELDING HHEERKKKRKE | RERXKRXKKKK
4.81 SYSTEM TESTING AND CVALURTION 9.00 0.00
4,02 TRAINING SERVICES AND EQUIPMENT 0.00 J.08
4,03 TRANSPORTATION 2.84 19e.00
4,04 INITIRL REPAIR PARTS 0.00 9.080
4.85 SYSTEM SPECIFIC BASE OPERATING SUPPORT 8.060 8.00
4.86 OTHER N&M FUNDED FIELDING g.08 8.080
DTOTALC ] 4 ¢ 6 e o oot ot 60 600 s o0 oo 0eo s s esasssosvosssoasessssa 2.04 199,00
5.8 SUSTRINMENT KEXKKKKKXKXHXRRKAKRHLKKK
S5.01 REPLENISHMENT KAERKRRERRK | RKEK KK KAKK
5.811 REPLENISHMENT REPRIR PARTS a.0e 8.26
5.012 REPLENISHMENT SPRRES 355.63 2.16
5.013 WAR RESERVE REPRIR PARRTS 9.00 9.00
$.014 WAR RESERVE SPARES 0.00 9.00
S.02 PETROLEUM, OQILS AND LUBRICANTS (POL> 0.009 0.00
S5.83 AMMUNI TIGON KAMEKEAKEKK | KEEXERKEARK
S.831 TRAINING AMMUNITION-MISSILES 8.00 9.990
5.932 WAR RESERVE AMMUNITION/MISSILES g.00 ©.90
S5.94 DEPCT MAINTENANCE HAXRRRAXEX ] XA KKKARKE
5.841 CIVILIAN LABOR ?91,82 4.82
5.042 MATERIEL <OM> .40 .00
$.043 MATERIEL (PROC 3.61 .82
3.044 SUPPORT ACTIVITY ¢.00 8.00
S5.85 FIELD MAINTEHRHCE CIVILIAN (LRBOR 0.009 ©.009
S$.06 TRANSPORTATION 503.S6 3.07
35.07 SYSTEM SPECIFIC REPLACEMENT TRAINING SERVICES | XXXXRAXKXMX [ XKAXKXKAKK
5.971! AMMUNITION/MISSILES/EQUIPMENT 183.54 1.12
S.872 SERVICES 2e.39 12
$.03 MILITARY PERSONNEL KXRRLLULRKL KR ARKKKLARK
5.881\ CREW PAY AND ALLOWARNLES 9.00 .90
5.082 MAINTENANCE PAY AND ALLOWANCES $8€.3¢ 3.9%7
$.883 SYSTEM SPECIFJIC SUPPORT PAY AND ALLOWRHCES 0.00 9.90
5.084 TRAINEE/TRAINER PRY AHD ALLOWANCES 0.00 Q.90
$.089 SYSTEM PROJECT MANRGEMENT FPAY AMD ALLOWANCES 0.00 Q.09
35.0886 PERMANENT CHANGE OF STATIOMN (PCS) 8.80 9.90
$.0837 OTHER MPA FUNDED SUSTAINMENT 0.00 9.99
$.89 SYSTEM PROJELT MANMGEMENT CIVILIAMS 8.00 ©v.30
5.10 MODIFICRTION/KITS 0.90 .00
S 11 OTHER SUSTRIMMEMT VARXARLARRA | A LAAKAZY S
%5.111 OTHER O&M SUSTAINING FUNDED 24,05 .13
S.112 OTHEP PROCUREMENTY FUNDED SUSTAINIMG 13931.93 34.97
2 TOTAL ] v o i v o e v o o 0 a0 0o v o o s o a o 88 8 o o s 8 oo o aossasanceass ) o e 1€420. 71 190.00
CEARARS TOTAL LIFE CYCLE 0O3IY 17813.10 ] #stsen2ses0




AFrialozis: AMSMI-NR-3A Date:! 212733
Sustem Maintenarcs Support Cosztls Specified In DCA-F=-32(R) Format
Desiy T Caze Totals — Costs Are Stated 1n Thousands o Dollars
Element Cost Element Descriptian Estimated|Percentage
Number Cost
1.8 CEVELQPMENT RRARKRKEEX | KRHKRARRRRK
1.011 ENGINEERING Q.00 104, 90
YTOTALC | oo o 6 oo 00 aas o s aneosonsossnsssosssssssoessssssssaes 0.00 100,90
2.9 PRODUCTIUN KXAKEKKKRK | KRR K ALLRKAL
2.811 INITIAL PRODUCTION FRCILITIES CIFFD 26.72 1.94
2.821 MANUFACTUJRING 187.02 13.5S
2,022 RECURRING EHCINEERING $3.43 3.87
2.84 DATA 22.890 1.895
2.87 INITIAL SPARES 1099. 34 ?8.99
DTOTALE 4o e o ot a0 a0 o o000 a o oo o8 aetos o veasessonsssssssas 1380.38 199.90
3.9 MILITARY CONSTRUCTION HXEXKKKKKK | REREH IR R
DTOTRLLC | e s oo o 00 060 oo s aoeaoos o soaasosasaesosssseesosesas 9.06 0.00
4.0 FIELDING KEKEKEERKKE [ XRERREK KK
4.01 SYSTEM TESTING AND EVALUATION 0.080 2.04
4.02 TRAINING SERVICES AND EQUIPMENT 0.60 0.00
| 4,03 TRANSPORTATION 2.83 100.00
4,04 INITIRL REPARIR PARTS 9.00 0.06
4,05 SYSTEN SPECIFIC BRASE OPERATING SUPPORT 8.00 v,90
4.06 QOTHER Q&M FUNDED FIEULDIMNG 8.00 0.09
PTOTALC { o0 060 v 0 00 o 660 8 s s a6 06000 0t osessnsssssosss ‘. 2.93 190,00
3.0 SUSTAINMENT RKRREARKKEAKR | RRERRAERAK
5.81 REPLENISHMENT RKERKLKAKRREL | KRR ARERX AR,
5.911 REPLENISHMENT REPAIR PARTS 9.00 2,00
5.012 REPLCNISHMENT SPARES 354.27 2,38
5.013 WAR REZERVE REFPAIR PARTS 9.80 8,80
S5.814 WAR RESERVE SFARES 8.00 .99
5.92 PETROLEUM, OILS AND LUBRICANTS (FOLD Q.89 8.00
5.03 AMMUNITION KRRKRKARKKAKA | KERKERRKKA
5.831 TRAINING AMMUNITION/MISSILES 9.00 2.00
5.832 WHR RESERVE AMMUNITION/MISSILES 9.09 0,00
$.94 DEPOT MAIMTENANCE KRREKHURARE N ARXRAAARAR R
5.0841 CIVILIAN LA3CR 7v2.28 5,19
5.042 MATERIEL C(OM> .39 .00
5.843 MRTERIEL (PROC> 3.52 .02
$.044 SUPPURT RCTIVITY 2.09 B8.00
3.05 FIELD MAINTENANCE CIVILIAM LABOR a.08 3.90
3.06 TRANSPORTATION 500.72 3,37
5.Q7 SYSTEM SPECIFIC REPLACEMENT TRAIMING SERYWICES |MKAXNKXKNL | AXRUKRAKKE
5.871 AMMUNITION/MISSILES/EQUIPMENT 163,041 1.19
5.872 SERVICES 18.11 .12
5.0% MILITRRY PERSONNEL KAKARKRHA A CRATAKARARA
5.081 CREL PAY AND ALLOWANCES 8.89 9,006
S.e82 MAINTENANCE PRY AND ALLOMWANCES $508.32 3.4z
5.0983 SYSTEM SPECIFIC SUPPORT FAY AND ALLOWAMLES g.00 8,39
5.084 TRARINEE-TRAINER PAY RND ALLOWRNCES g.99 3,00
5.885 SYSTEM PROJECT MAMAGEMENT PAY AND ALLUOLIANCES 9,90 9.03
S.086 PERMANENT CHANGE OF STATION (PC5: v.00 v.909
%.0887 OTHER MPA FUNDED SUITAINMENT 8.99 9,00
3.99 SYSTEM PROJECT MAHAGEMENT CIVILIANS B.30 9,98
%.10 MODIFICATION-KITS 9.0 J.90
.11 OTHER SUSTATHMENT KAALRRR AN md AN
S.111 DIHER 0% SUSTARAINING FUHDED 3.4n .18
2.112 NDTHER PROCUREMENT FUHNDED SUSTRINING 12%5323,93 4,24
ST TAL G L 0 0 v et o o 00 600 amasnas s aessonsennsesnnses . “ o s e 14375, Bs 190,39
lrerases TOTHL LIFE CYLLE COT 15266, 39| +sssetss5s|




Hhalusis.

AMIM]I-0R-SH

Date:

LU

ERST-RE:1

System Maintenance Support Costs Specrifi1ed In DCA-P-92CRY Format
Design S Case Totals - Costs Rre Stated in Thousandz of Dollars
Element Cost Element Description Eztimated|Percentags
Number Cost ]
1.0 DEVELQOPMENT HUXRRRRARK A XK RS HHKNA
1.011 ENGINEERING @.8u 199,99
DTOTALC | v e o v oo e ot et o s oo 600 s o avosaosoosssssossoseosssssas 2,00 199,99
2.0 PRODUCTION RAXKRKRREA | XRKRRRAARK
2.0611 INITIAL PRODUCTION FACILITIES C(IPF> 24.42 1.93
2.0821 MANUFACTURING 170.93 13.54
2.022 RECURRING ENGIMEERING 48, 84 3.87
2.04 DATA 20,40 1.62
2.07 INITIRL SPARES 297,94 73.04
PTOTRLS [ oo o s o oo o6 6o s s s o 0a o ¢ eoesoes o aasaossonssssisossssn 1262.52 100,906
3.0 MILITARY CONSTRUCTION HAMKUHEERRK | UAKRHYRKRKK
PTOTALS | o o a6 08 a6 660 o6 ¢ 6 s 08 ¢ 600866 s o66esss seasssssssassa 0.00 0.80
4.0 FIELDING KAKKXKHKKRRKL | KKK KK KAAK
4,01 SYSTEM TESTING AND EVALUATION 0,08 9.09
4.02 TRAINING SERVICES AND EQUIPMENT 8.09 Q.00
4,03 TRANSPORTATION 1.84 100.00
4,04 INITIAL REPRAIR PHRTS @6.00 9.00
4.05 SYSTEM SPECIFIC BRSE OPERATING SUPPORT 8.00 9.99
4,086 OTHER O&M FUNDED FIELDING .09 8,00
PDTOTAL<  ew e us s e s s s u s s e s o 4 s s e s e s s e s s s s s e e s ' RN 1.84 186.09
S.9 SUSTAINMENT KHXRXRRXYARK | REARKRAXAN
5.8! REPLENISHMENT RAAKRARERRKR | KRR RAKKRAR
S.011 REPLENISYMENT REPAIR FAKRTS 9,008 @,ue
5.012 REPLENISHMENT SPAPES 324.42 2.29
S5.013 WAR RESERVE REPRIR PARTS 8,90 6,00
S5.014 WAR RESERYE SPARES p.08 0,00
S.82 PETROLEUM, QILS AND LUBRICANTS (POL> 2,80 g.00
5.03 AMMUNITION KUKKEARRK L | RERAKRRLAR
5.031 TRAINING AMMUINITION/MISSILES 0.008 a.89
5.032 WAR RESERVYE AMMUNITION-MISSILES .00 %1%
S. 24 DEPOT MAINTEMRNCE RERREAEARAR | KAl ARKARRY
S.041 CIVILIAN LABOR 785.85 S5.20
S.042 MATERIEL <OM> .36 .96
S.043 MATERIEL (PROC> 3.22 .02
5. 0844 SUPPORT ACTIVITY 0.04 2.9
S.05 FIELD MAINTENANCE CIVILIAMN LABOR 0.009 9,09
S.06 TRANSPORTATION 453.84 3.34
$.07 SYSTEM SPECIFIC REPLACEMEHNT TRAINING SERVICES | XKXAXKKARKRA[RKLAARKHK AR
5.071 AMMUNITION/-MISSILES/EQUIPMENT 136.324 1.40
5.872 SERVICES 15.15 U1
$.08 MILITARY PERSONNEL ARKARRKRARA | R AN KAKA
5.081 CREW PRY AND ALLOWANCES 0.00 3.9
5.882 MAINTENANCE PAY AND ALLOWAMLES 414,41 z.985
S.083 SYSTEM SPECIFIC SUPPORT PAY AND ALLOWANCES 9,00 a.a9
5.084 TRAIMEE-TRAINER PAY AND ALLOWANCES 6.998 v.a
5.835% SYSTEM PROJECT MAMNAGEMENT PARY AND ALLOWANCES a.919 A, a0
5.086 PERMAMENT CHANGE OF STATIOM (PCS) 9.30Q .00
S5.937 OTHER MPA FIJNDED SUSTRIMMENT Q.20 3,99
5.89 SYSTEM PROJECT MAMAGEMEMT CIYILIANS @.90 9,09
5.10 MODIFICATION-KITS 3.984a 0.8
S.11 NTHER SUSTAIMNMENT HAAARR A R LA
5. 111 DYTHER 0O&M SUSTARIMIHNG FUHDED 21.44 . 1&
5.112 JTHER PROCUREMENT FUNDED SUSTAIMING 114923, 90 34,71
AT TALL | ot v s v v a0t e s aov o o068 eeeossensasn, . . oo 13%68.09.2 e, 1d
b > TOTAL LIFE CYCLE CO=T 142372 32 [#secststreven




Aralezis: AMSMI-OR-~SH Date: 2-12-83
System Marnhntsrnance Support Costs Specified In DCA-P-32(R) Faormat
Design 2 Case Totals - Costs Are Statsd in Thousandz of Dollars
Element Cost Element Description Estimated|Percent ags
Number Cost
1.0 DEVELOPMENT HRRRKAKKKR [ KRRKKKARKKK
1.911 ENGINEERING 8.60 100.80
P T O T AL | 4 o 0 e a0 o e e s oo s oo s o u s s 8 v o s oo o6 dds o ssasesonensoss @.a0 1906.99
2.0 PRODUCTION HURRUKRAKR ] KERXRHARRNRS
2.911 INITIAL PRODUCTION FACILITIES C(IPFD 21.96 2.09
2.021 MANUFRACTURING 153.6€9 14,60
2.822 RECURRING ENGINEERING 43,91 4,17
2.04 DATA 15.60 1.48
2.07 INITIAL SPARES 817.S9 77.66
DTOTALC | ¢ o o o o o o o a0 0 oo o s 500 50 6 s 04 60 ssdas dossoessassssad 1852.76 180.00
2.0 MILITARY CONSTRUCTION HRKHRRKHRKK [ KHHKARKKKK
DTOTRALC | o o a0 e o o o oo 0058 60 o s 6 s oo o8 60064683 066s00sssoesseans 2.00 9.00
4.0 FIELDING HUKKRARRKRRK | XKKRKHERKRK
4,01 SYSTEM TESTING AND EVALUATION 8.80 g.90
4,02 TRAINING SERVICES AND EQUIPMENT 8.00 0.00
4,03 TRANSPORTATION 1.63 1990.00
4,04 INITIAL REPAIR PARTS 0.00 8.00
4,05 SYSTEM SPECIFIC BRASE OPERATING SUPPORT 0.00 9.00
4,06 DTHER O&M FUNDED FIELDING a.00 2.08
DTOTALC {0 v oo e o oo a o 0 0o o s s o0 oo s s 00 o e oo 0dasaeeoessesensas 1.63 100.08
5.9 SUSTRINMENT KRLKARRRKRRKL [ KKK KL AKANK
5.01 REPLENISHMEMNT HURKHERRARK T HERRAKR KRR
S.911 REPLENISHMENT REPRIR PARTS e,00 B,04
5.812 REPLENISHMENT SPARES 263,30 2.28
S5.013 WAR RESERVE REPAIR PARTS @.00 v,90
S5.014 WAR RESERVE SPARES 8.09 Q.28
S.02 PETROLEUM, OILS AND LUBRICANTS <(POL> 0.09 v.08
5.083 AMMUNITION XURKEARKKK | XHHKAKK KKK
$.831 TRAINING AMMUHITION/MISSILES 0,00 9,00
5.032 WAR RESERVE AMMUNITION/-MISSILES a.08 9.809
5.04 DEPOT MAINTEMANCE HAKKKARKKE ] KKK ARKARKA
$.041 CIVILIAN LABOR 634.67 5.50
5.042 MATERIEL (OM> .32 . 09
$.043 MATERIEL (PROC) 2.89 .23
$.044 SUPPORT ACTIVITY Q.60 @.00
5.95 FIELD MAIHTENANCE CIVILIAN LABOR 0.00 0.00
5.06 TRANSPORTATION 404,91 3.51
5.87 SYSTEM SPECIFIC REPLACEMENT TRAINING SERVICES | AXKRAXXUKK [ XXERHXALARR
5.071 AMMUNITION/MISSILES/EQUIPMENT 106.5S .32
5.872 SERVICES 11,84 .10
5.98 MILITARY PERSONNEL KRAARRKARK | MARAARARKY,
S.981 CREW PAY AND ALLOWANCES 0.00 9.90
5.982 MAINTENANCE PRAY AND ALLUWRNCES 308,93 <.68
5.0883 SYSTEM SPECIFIC SWUPPORT PAY AND ALLOWAMNCES 9.00 9.09
5,634 TRAINEE-/TRAINER PARY AND RLLOWANCES 8.00 v.00
5.035% SYSTEM PROJECT MANRGEMENT PAY AND ALLOUWAHCES 0.00 3.v0
$.02¢6 PERMANENT CHAHGE OF STATION (PC3J 9.90 9,00
S.037 NTHER MPA FUNDED SUSTAINMENT 0.09 ©.00
L SYSTEM PROJECT MAHAGEMENT CIYILIANS 9.90 n, 89
.18 MODIFICATION/KITS 8.99 H.90
S.11 OTHER SUSTAIHMENT RAAAARRAAA | ARAAANAARY
S.111 OTHER N&M SUSTAIMING FUHDED 19.25 17
5.112 OTHER PROCUREMENT FUMDED SUSTAIHING IP0B .37 4,59
DL T T L I I . . ‘s 11531.57 190,139
AR e TOTAL LIFE CYCLE vo:T 12985.95|#xresrrsrsre

113




Analys1s:

AMSMI-0OR-3ZF

Date:

2-12-88

System Matntenance Suppart Costs Specified In DCA-P-32(RJ Format
Design 18 Case Totals - Cnsts Are Stated in Thousands of Dollars
Element Cost Element Description Estimated|Percent age
Number Cost
1.0 DEVELOPMENT PEPE T 202t A Rt oo T #1943
1.011 ENGINEERING Q.08 190, 09
DTOTRLLE | ¢ ¢ o ¢ s s s a8t o ot oo 0 oo es v s s s a8 s s a08ssessosseasssass 8,060 190,00
2.0 PRODUCTION HUARMRKRRKK | XHRRRREAKKR
2.011 INITIAL PRODUCTION FRCILITIES C(IPFD 20.31 2.04
2.021 MANUFACTURING 142,19 14,26
2.022 RECURRING ENGINEERING 40.63 4,07
2.04 DATA 14,40 1.44
L.2.97 INITIAL SPARES ?79.47 78.18
DTOTRALC {4 s 6 06 6 6 0 6 ¢ o 68 s 6 00 av 68t o008 6o s oees s o s toesacissaa 997.01 108,00
3.9 MILITARY CONSTRUCTION KEAKKRERAKR | RAKXKKKERR
DTOTRAL S | o e o s o e o0 000 00 e ¢ 8343086 060608 s 080es st osasesssss 9.09 8.00
4.0 FIELDING KEAAKERRAHK | XKRKEARLEKK
4,01 SYSTEM TESTING AND EVALURTION 9.00 2.060
4.02 TRAINING SERVICES AND EQUIPMENT @.08 2.0
4,03 TRANSPORTATIOH 1,52 109,00
4.0¢ INITIAL REPAIR PARTS 9.00 0.08
4,09 SYSTEM SPECIFIC BASE OPERRTING SUPPORT 86,900 2.00
4,86 OTHER 0&M FUNDED FIELDING 0.00 @.00
DTOTALC {0 e o o6 s v a0 o003 o ¢ o0 00606 s o5 e80sisasiotsivessasssos 1.52 190, 0¢
5.9 SUSTAINMENT KERAKARKKEA | KRR XAKEKKKK
5.01 REPLENISHMENT KEKAHERERKK | KRKKKRRKXKK
S.911% REPLENISHMENT REPRIR PARTS 68.00 8.00
S5.812 REPLENISHMENT SPARES 252.27 2.35
S.e13 WAR RESERVE REPAIR PARTS 6.00 0.080
5.814 WAR RESERVE SPRARES 2.00 .00
S.82 PETROLEUM, OILS AND LUBRICANTS (POL> 0.00 8.08
S5.03 AMMUNITION HEKKKAKKKK | XHKEKKK LXK
5.031 TRAINING AMMUNITION/MiSSILES 0.00 .00
$.832 i WAR RESERVE ARMMUNITION/MISSILES 8.00 .00
S.04 DEPOT MAINTEMNRNCE MRRUARRKRR | RARKRKARNKK
S.041 CIVILIAN LABOR $87.18 $.4¢
%5.042 MRTERIEL «OM> .30 .00
$.843 MATERIEL (PROC) 2.68 .02
S5.844 SUPPORT ACTIVITY 8.00 0.00
3.09% FIELD MAINTENANCE CIVILIAN LABOR g.090 0.00
S.06 TRANSPORTATYON 377.12 3.51
s$.87 SYSTEM SPECIFIC REPLACEMENT TRAINING SERVICES | RAXRKKXXKK | AXXKXKRAXXK
5.071 AMMUNITION/MISSILES/EQUIPMENT 83.56 .78
5.072 SERVICES 9.28 .09
sS.08 MILITARY PERSONNEL KAXRAARRKKKL | RARARKKNAKK
$.081 CREW PRY AND ALLOUWAHCES 9,30 9.00
S.082 MRINTENANCE PAY AND RALLOWANCES 226.19 2.1a
%5.083 SYSTEM SPECIFIC SUPPORT PAY AND ALLOWANLCES 9.900 9.09
$.884 TRAINEE-TRAINER PAY AND ALLOWANCES 0.00 3.90
%.0885 SYSTEM PROJECT MANAGEMENT FPAY AND ALLOWANCEZD 9,00 0.89
5.0286 PERMANEMT CHANGE OF STATION (PCS» 2,00 8,40
5,087 OTHER MPA FUNDED SUSTRIMMENT 8.00 .08
S5.099 SYSTEM PROJECT MARNAGEMENT CIYVILIANS n,89 9.2
%.10 MODIFICATION/KITS 9,00 8.00
S.11 OTHER SUSTAIHMENT RRALARERRAN RARAARA A AT,
S.111 OTHER 0aM SUSTAIMIMG FUMDED 17.84 .17
S.112 OTHER PROCUREMENMT FUNMDED SUSTRIHNING 191,32 3%.3%5¢2
ATOTAL e s o o v v oo oo e ounasorosssonenns et e s e .o . s 19748.22 109.430
533644 , TOTAL LIFE CYCLE CO=T 11746, 75| +#rse44v++
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